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Exploring the Mid-Atlantic Ridge 


By Maurice Ewixe 


Prafmuor of Geology, Colma Univeryy 
Leader, Nutional Geographic Society-Wools Hale Ceeanographic Institution-Colimbin University 
Expeditions to the Mid-Atlantic Ridge 


Photographs from the Staff of Foods Hole Oceanographic Institution 


ee , FERRE over the Ridge!” 
| All hands were tense a= the word 


Y spread through the litth research 
vessel dffontis, for it meant we had reached 
our goal Amile or so beneath our keel 
stretched the gloom-shrouded peaks, valleys, 
and riiges of the longest mountain avstem on 
earth—the mysterious Mid-Atlantic Midge, 
which we had come to explore. 

From 300 to 600 miles wide, this mighty 
submarine mountain range extends nearly 
10,000 miles from Toelond almost to the Ant- 
arctic Circle, Tt separates the Atluntic Ocean 
inte eastern and western basins roughly three 
miles deep (pages 280, 281, and 283). 

The tange w probably continuous except 
for a narrow break at the Equator called the 
Romanche Trench. 

From its base on the ocean floor, at a depth 
ff about three miles, the Rice rears its romged 
creat to an average beivht of 10,000 feet, of 
a mile below the surface. A few of ite peoks 
actually emerge as the iskineds of the Agores, 
St. Paul Rocks (Rochedos San Paulo), 
Ascensiin, Tretan da Cunha, Gough, ane 
Bouvet." | 

Ever since its discovery 75 years ago, 
this ocean-covered mountain range of centi- 
nentol size has stirred the imagination of men 
in many dands Romanticists inevitably con- 
nect the Ridge with the Jegend of the lost 
Athontis, the mvthien! Atlantic continent which 
Miata related sank beneath the waves “in.a 
single day and one fatal night.” 


Theweh our ship was named Atlantis, we 
had no iusions of solving that age-old mys- 
tery story, 

Tn an expedition sponsored jointly by the 
National Geographic Society. the Woods Hale 
(Massachusetts) Oceanographic Institution, 
and Columbia University. we hoped to pierce 
the veil of hundreds of fathoms of water with 
Our deep-sea camera, probe this dark undersea. 
world with new instruments, mop its hidden 
geography, ancl bring up rocks and sediments 
cloquent of its structure and age, 


Ridge «o Center of Earthquakes 


_ Almost the only earthqiakes in the Avantic 
Oevan occur along the entire length of the 
Ridge, The crust of the earth is being. de- 
formed and broken on. this: line af submarine 
mountains, while the test af the ocean basin 
remains undisturbed, 

This is perhaps the most definite infarma- 
tion we bave about the Ridwe. Ih comes fromm 
observations made an land thousands of miles. 
away by the world-wide system of ecismovraph 
stations, developed during the last 40 years. 
which continually reconds and locates all the 
mafor earthquakes af the wirled. 

Racept for the soundings which have out- 
lined its extent, the Ridge itself is unexplored 
ternitary in compurison with mountains on 
the continents, ws is moat of the ocean floor. 

Sen “Our Global Ceean—TLast aed Vast Feonties.” 


le F. Barrows Calton, Natar Ghonmarnin: Mack 
tw; Junuary, 1445, . 
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4s we sated gbove the Ridge, |] fad the Fathometer gaye us a great aclyantiie oveft 
strane: feeling of being an aviator fiving high past oceanographic expeditions (page 290) 
aver an idiknown planet tantalizingly hiddet Tt was thrilling fo watch the moving stop 
rom soew but oytlined on his radar screen f recording pauper as the level (loor of the 
fie peaks ail valleys were revealed ta aw by three-mile-deep ocean basin gave way to saw 
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toothed poaks-—like climbing into the Rockies 
from the Great [laine of Kates, 

What dic these hidden mountains look like? 
Of what kinds of rocks were they made? 
What sediments covered them? 

To answer such questions, our expedition 
had set sail in Affentis aon July 16, 1947, 

Aftantis is the veteran research vessel of the 
Woods Hole Oceanographic Institution (page 
276). On this ship T had gained most of 
my experience in scientific work al sea, on a 
dozen cruises made between 1935 and 1945, 

She is a 146-foot steel-hulled ketch, built in 
Copenhagen i in 194031 especially for ocesno- 

graphic work. Diesel engine and 7.200 square 
feet of canvis give her a cruising range out of 
all proportion to her size, Her sneedd, how- 
ever, is limited to about ten knits. 
More. Growded than a Submarine 

Two good-sized laboratories pecupy the 
choicest space on the ship, for science comes 
frst and comfort second. Living space, fur- 
ther restricted by the big winch in the hold 
and the smaller winch on deck, was even more 
crowded than that on a submarine, We car- 
ried crew of 18 headed by Capt, A. K. Lane, 
late of the U.S: Coast Guard, and 10 ussorted 
scientists, someof whom slept on deck in good 
weather ti relieve the congestion below. 

After two days of sun and bright blue sea, 
the little chip hit heavy weather. When she 
strick a big sea at just the wrong angle, she 
seemed to stop dead. 

Sui, however, the skies cleared, an occa- 
sional silvery fving fish landéd on deck, and 
between oceanographic ities some of the 
men took = tip aver the side in SO° water, 
keeping a wary wateh, for sharks and the hig 
poisonous jellyfish called Portuguese man-of- 
war, We were in the Gulf Stream. 

Dr, Leman J. Briggs, Chairman of the Re- 
search Committee of the National Geographic 
Society and former Director of the National 
Bureau of Standards, accompanied us as far 
as Bermuda. He was an inspiring shipmate. 

On our second day out we made our first 
walter temperature amd salinity measurements, 
the $,603d such Hydrographic Station made 
from Atlantis during her {7 years of a¢eano- 
gniphic work. 

Each is insignificant in itself, ike individual 
weother-station observations, but all. fern prart 
of a great picture which gives man better 
woderstamding of the waters, winds, and 
weather of his globe. 

Bottles for collecting water samples. for 
chemical analysis were fastened at intervals 
too wire and hiwered over the side. When 
the bottles were pt the desired depths: a small 


weight called a messenger was gent ‘sliding 
down the wire, causing all the bottles to close. 

Deep-sea thermometers attached to each 
bottle were inverted of the same time, break- 
ing the mercury thread in such a way that 
the water temperature could be read upon 
return tu the surface (page 292), 

A dozen or so botths are usually lowered 
at a time te learn how cold ane salt is the 
water at gs many different depths. 

Creatures of Darkness Sink by Day 

At the same time we generally made net 
lows to learn the concentration, at various 
depths, of the tiny plants ond animals called 
plankter, 

Some of these organisms spertidl their life in 
perpetual twilight, going down try day to 
avoid the light ane coming up near the surface 
at niin. We towed our silken nets for them 
every night at 2 a.m. 

So incredibly numerous are auch Sa crest 
tures that this layer of ocean life actually 
returis an echo of the sound sent down by 
the Fathometer, The echo from. this so-called 

“scattering laver” is sometimes so strong that 
it causes nuvigators to think they are sailing 
aver o shoal (page 290) 

Five days after owe be Woods Hole; Af- 
foatis tied) up to a mooring in St. George's 
Harbour, Bermuda, being denied! the privilege 
of docking because of the ton of TNT we 
carried for sclentific om. ‘When this wus te- 
moved to a storage magazine next day, AL 
fonts was weloomed into polite society, 

Our approach to Bermuda and our depar- 
ture were depicted strikingly on the trace of 
the recording Fathometer. Tt revealed the 
island a a great submarine mountain rising 
abrupily from the depths of the ocean. This 
majestic topography showed itself as clearly 
as if we had been fyine over it on a disy vat 
god visibility, 


Sea.Mount Tells Surprising Story 

Northeast of Bermuda, on our way to the 
Ridge, we investivatedd a sea ment found 
in L943 by the U. 5. Navy destroyer escort 
Meir while making a transatlantic passage 


to drop bombs to be Beard by our Navy's 
SNFAR station in the Bahamas.* 


*sorsn (Sound Fining und Ranginc) was In- 
vented bw Dr. Ewing during World War Ll while 
working at the Wiods Hole Ocanographic Enatitution 
under g contract with the Burcu of Ships Navy 
Department. 1 kt bused on the fact that uo small bomb 
fired at the right dipth (7.000-4,.000 fect) itay. be 
heart ty iiarophenes, ales at the right depth, even 
actos’ the cnthey width of an ocean. By trintuhition. 
the spout at which the both is explodind can ber heber 
mined within about amie One of the piactica) uses 
Ol scFAn LE location of otlaters forced down at eee, 
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From the ocean floor three miles below the 
surface, this tlat-topped mountain tose erad- 
Wally and then more steeply to na height of 
about two miles (mop, pages 2§0-281). At 
a [drint mear its center we decided to try to 
get na sample of the bottom (pages 248-0). The 
depth was S44 fathoms, or aboul a mile 

Using our biy winch and cable, we lowered 
a coring tube. This steel pipe, 244 inches im 
diameter and about 10 feet long, brings up 
samples of the ocean floor just as a housewife 
cores an apple. A hordened-steel cutting edge 
Was screwed on the bottom of the tube and 
about 1,000 pounds of lead weiehts were at- 
tiched to the top to drive it into the bottom. 

To penetrate far, this tube must fall freely 
curing the last part of its descent. Accord- 
ingly. a trierer hones severo] feet below (he 
em of the tube. When the trigger touches 
bottom, it releases a clamp holding the coring 
tube to the wire and permits a free fall. 

Core Spans Millions of Wears 

To oir astonishment. when we examined 
ths core later in our laboratory at Columbin 
lL niverstty tt wae foum!l to have spanner! 
millions of vears. Tt contained two distinct 
livers. 

The top: eight inches proved to be a recent 
deep-sea aétdiment typical of all the orean 
bottom far from tond where the depth is less 
than 2.500 fathoms (nearly three miles}. This 
sliment, called globigerina. ooze, was dork 
cream-color amd coarse grained, being rich 
In shells of the one-celled marine organiams 
called foraminifern, 

The remainder of the core was white pnd 
much finer-erained, Stidv showed it to he 
a fime-gramed chalk containing foraminifera 
of Bocene are, 

This meant that an interval of 60-million 
years hac gone by between the deposition of 
the chulk in the bottom of the core and the 
top eight inches of ooze ond arlded ereatly 
io the mystery of the origin and histury of 
the Sea Thc, 

so far os [ know, this is t4e fest tine that 
ronments mder thon @ few thowsand veers 
Cove been rececered from conhiferan dle pitdes 
moan ocean fetvin. 

Our discovery of upen-ocean sediments: of 
Eocene five on a sea mount near Bermuda, 
far to the west of the Mid-Atlantic Ridge, 
is hard te reconcile with the Weaener theory 
of the formation of the Attontic OQeean, Ac- 
cording to that theory, advanced tv the late 
(sermon scientist Alitecr)y Werener, the At- 
lantic Basin was formed by the “drifting 
apart’ of the continents upon the molten m- 
teriorof the earth, and the Atlantic Cheran in 
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Back from Bottom Comes an Eloquent Echo 


A seiment layer more than 500 feet thick sxtwes 
a “double echo,” The difference in time betwoen the 
Iw belies tncicutes tte thickness (page 240), Ta 
thow to moodle this depth of 2) wiles, the page wild 
have 00 be 7. feet Jong. 
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The National Geographic Society Helped Explore 10,000 Square Miles of Ocean Bottom 


Eocene times war only a very narcow. rift in 
the vicinity of the Ridge, Gur core showed 
that this western purt of the Atlintic was 
ocem even that Jang ago. | | 

The Afwir's discovery of this-and another 
sea mount north-nertheast of Bermuda sog- 
gests that perhaps many mere oountains exist 
along a general trend, 

The gentle rise which led us to the mount 
extended out some 20 miles, Thus it should 
not be necessary to pass directh over the top 
of o mountain to find it. Tts presence can 
be detected and the direction to the summit 
learne| within a, radive of 20 miles, 


“Great Plotin” Crossed for 20; Days 


About midnight on July 27 we entered o 
great ploin ot 2.00 fathoms, and this we 
crossel fur the next two and a half day's. 
Here we received another utprise as we fired 
TNT bombs to test the thickness of bottom 
sediments (pages 278-4). 

Incidentally, the hydrophones that catch 
and record the echo from the bottom are so 
sensitive that the sound of rushing water irom 
being towed or nu fish biting the towing coble 
will ruin the test, Seweral times, alter such a 
failure, 1 have found a fish's tooth imbedded 
in the cable and the mesulation ntined. 

lithe topmost aver of sediment 1 thicker 
than 500 feet, hyvdrophones record two distinct 
echaes—one irom the top of the sediment 
laver and the other from the mck or hard 
clay beneath i. Tf the sediment is thinner 
than 300 feet, these echoes. reach the hydee 
phones too close together to be distinguishable. 


From a point about 355 nautical miles 
northeast of Bermuda to « point abuut 943 
miles west of the Azores, our tests showed 
no double echo, These results, which we core- 
fully checked, meant that for at least 320 
miles the sediments on the deep ocean floor 
must be less than 300 feet thick. 

This discovery was surprising, because the 
hettom of the deep ocean is thought by most 
geologists to be covered with a great and 
uniform thickness of sediment—thousands of 
feet—which has accumulated upon it lke o 
shealy undrifted snowfall since its formation 
and which remains forever undisturbed. 

At about 2:40 p.m. on July 30 the great 
flat plain at 7,900 fathoms showed its. first 
Interruption, & rise of 100 fathoms, but the 
depth dropped back to 2,900 in 20 minutes. 
At 4:30 another little hill appeared, anc after 
that no hint of the plain recurred, Instead 
we crossed rugged topography gradually ris- 
ine toward the Ridge. Tere our bombs pro- 
duced a double echo for the first time in more 
than 300 miles, indicating thick sediment 
rhiratnt. 


Cin the Ridge ond Cleared for Action 


When at lost we reached our working area 
over the Central Highland of the Ridge we 
were almost exactly in mid-jeean, 1.650 nauti- 
cal miles east-southeast of New York City 
und 1,080 miles west of Casablanca, on the 
Moroccan coast, 

We had chosen this aren becuse charts 
showed the bottom to be aboul us rough as 
anv dn the Ridge and because it lies in the 
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Highest peak of Mid-Atlantic Ridge 

i Pree irfand, which rises 27.000 feet 
above ocean floor and 7415 feet above 
sea Jewel, 
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Mid-Atlantic Ridge dis- T- 
covered in (879 by surrey §- 
ship H.M.§. Challenger, . 














| A piece of con! dna two clinkérs | 
| from steamships were raised from 
] ocean bottom, two miter down, 
















Flashlight pictures token PID 
)) of depth of Li miles showed 
u rocky bottom but no life. 














Expedition’ principal working | 
cred conmprined same 10.000 square 
j miles, roughly the sire of Maryland. § 








Undersea range $0 milesiong,/O miles | 
wide, and #700 feet high, comparable to 
Californias San Bernardina Mountains, 
wor discovered. — 
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New-found Undersea Mountains Vielded Telltale Rocks and Sediments 








calm of the Horse Latitudes where good work- Because of winds and currents offecting the 
ing conditions could be expected. ship, the wire does not go down vertically. 
To get acquainted with the mysterious ‘Hence, a length of wire considerably greater 
work! of mountains beneath these waters, we than the depth of water must be used, How 
first made a series of runs back and forth much is needed can only be estimated, ‘There 
across the Ridge with our Fathometer probing is werent need, which we hepe to meet, for a 
its hidden comtours. dredge and trawl cable containing an electrical 
Would the Ridge be just o chaos of peaks conductor such as is used in “logging” ail 
up wild it follow some unvlerstandable wells, This would enable the dredge or trawl 
pattern? Upon the answer to this question to send up automatic signals telling how deep 
much af the success of our expedition would it is and when it hits bottom, | 
depend. Mf too much wire is put outor if the right 
Al first the topegraphy seemed the wildest amount is put out too quickly, the slack on 
confusion, but-as we studied more and more ithe bottem may cause kinking, breaking the 
protles a definite pattern began te emerge. wire and losing the instrament. If too little 
We found that we were uble to predict when ‘wire iz put out, the dredge fails to reach hot- 
certain twpesnt bottom would be encountered, tom and all the tine—at least three or four 
For ochre on the Aanks of the Ridge ‘hours—ts waster, 
strihgely flat termces: were often follawed ae ae : ; 
by abranit ‘anward ‘slopes: “Pinpoint” Dredging Two Miles’ Down 


A steep slope, where sediments could not Attempting to hit a target with the dredge 
accumulate, seemed the mest promising place greatly incteases the difficulties, since the ship 
to wet tocks, must remain stationary despite the currents 

For the first attempt T chose the slope of and winds of the open sea. 

a. steep hill which rose more than half The stories the tocks can tell ore bidden 
mile from a depth of [000 fathorms,.or about unless we know the places ane elevations from 
two miles, which they come, Accordingly, I decided to 


Decks had been cleared for action by throw: take what military men call a coleulated risk 
ing overboard the cramping deckload af new and try “pinpoint” dredging. 
empty oil drums, and we unlimbered our “big Well | knew that an error or wedging of 
gun, the deepsea rock dredge (page 252), the dredge in some rocky crevice below could 
Croping for rocks in deep water with a mean jess of the equipment and a serious 
metil bag on the end of two or three miles Sethuck to the expedition. J felt a bit terse 
of wire-stands out as one of the Hardest tasks as T gave the order to lower away. 


of the submarine gedlogist, even when he Lowering or raising the deep-sea instru- 
ittempts only to hit bottom at random. ments is a noisy os well as exciting process, 


zal 





aaa 





aa Phra teh ing tei E A esau 


Steep Slopes (rove Beet Mauls of Rocks 


Rocks from the Roeder whed light on We ongin— 
just a@ @ erulocist in the Rockies con study a hit of 
rock andosav it ras ofice beow era level beeauer il 
coninios shell. of that another hit once fiw as 
lave from the depths of the earth (pie 7A5), 
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The big winch makes a mighty rumbling, and 
the heavy cable snaps inte hollows on the 
drom with loud reports that seem to shake 
the whole ship. 

Although a gauge indicates the strain oan 
the cable, the dredge’s weight is = slight 
compatred with that of two or three miles of 
wire that the gauge gives no clue as to when 
the dredge strikes bottom, The curving 
wire, miles long, sirume oul astern acts like 
a spring, and the jerks when the dredge hits 
bottom cannet be transmitted up it Cmne con 
only make an ‘educated guess” in the light of 
Fathometer readings und previous experience, 

In this case, when we raised the dredge 
it showed po sien of having towched bottom. 
All it contained was a doubtless surprised 
resident of the sca—one large ted tumcate 
with an array of short rubbery tentacles; ‘This 
seemed a father slim reward for 4 hours and 
17 minutes of effort! 

Swallowing our disappointment, we went 
through the whole process again, except that 
this time we lowered a coring tube instead 
of the dredge, first on the tep of the hill 
and then on the plain from which it mise, 
Both times the corer brought up only the soft 
cream-colored globigerina ooze, 

A pood breeze now came up, and for the 
next two days we saved precious oil by travel- 
ing under sail as our Fathometer constantly 
revealed new mountain profiles. 

Like a Sledge Hammer Hitting the Hull 

To take full advantage of the fuel saving, 
we made our TNT bomb tests of the 
bottom sediments without stepping the ship. 
This was successful, though hard on the 
muscles of the men who had the dob of 
hauling the hydrophones hack aboard against 
the drag of the wike. 

“Stisii stations now take only ten min- 
ules,” wrote Assistant Henry McKean in his 
diary, “but they have now taken to exploding 
the TNT nearer the ship and it seunids as 
if someone had hit the hull with a sledge 
hammer.” 

During this run I had my first accident with 
explosives in the 20 years | have been con- 
stantly using them in geophysical research, 
On one of the night seismic hot’ the one- 
pound TNT charge was loaded and thrown 
aver the side. Although given the prescribed 
300 feet of slack, tt fouled and remained 
ony two feet below the rail of the ship 
where | was -staniling. 

Without knowing this; | fired the charge; 
but my habit of putting my ear to the op- 
posite rail to hear the echoes return from 
ihe bottom kept me out of harm's way, The 
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Darkness had fallen, butowe still warked on. 
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I seemed strange to see a little Leach's petrel 
whith fluttered about aloft in the shadows 
ast by vur working lights Vhis petite 
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again, Jor we were determined to get neat 
Iron Lis titeresting spot on whith we had 
ured ST SE Vel hrcviir win me results 
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Sea Stars Crawl the Qeean Floor More than » Mile Beneath the Waves 
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copelition, like e@ranite anil many other 
familiar rocks; Geologists call this tock 


ohne wabibre, 
The core ghove the rock was nol the usual 
ae ee bel sediment, but material nesulting tron 


chemical and mechanical breakddwn of the 
rulilreiis 
The outside of the tube was deeply. scarred 


four toches. ancl it hal res 


i 
I : 
rich 


flee gts lower 


iter chinrpe wa Hashlight comeca tevials 
Pelasnus intormuttion abel the Pyrenocerd, ore spider Linwnr riot 

own the creatore wiih tts 
‘iene bh are britih: star lhe eri a) paid be eee Is)! Ee trlarined 


a , 
7 
Ls ILLES 


af catching deva—ien fish 
wal trem Cane Cod to Bering 


the dite ol inky, atee-Tinaredd 
came only Tram ceded eet 
hunched under it InMead of spread, as here 
af thw camera hitting the bollnom, A hook 


Thi Mcture wee taken on 3250 feet at thr bottom: of 


quired great force to pull it clear of bottom, 
This probably means it had entered a crevice 
between boulders 


Cireensh Rocks frost Silat Peak 


~ow, hiving probed the deep abyss, we 
wanted a core from the top of the mountain 
whieh towened so high above dt. loving to a 
paint above the summit, we sent down the 
Hoveh ¢orer im some S00 futhoms. It came 
uy empty and completely wrecked, appar 
enth by striking tock, We deenled to try 


the rock dredge 
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Thus tt is roughly com- 
hirible io the San Ber- 
narding Atwuntains in 
eautiern Cantona 
The combination of 
steep slope and deep 
ditch stegests that the 
teuture may be o fault 


carp and rit valley 
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1 20ne Of shiopace te- 
tween Carl tasaes— 
ant! that earthowake 
may live orcurred 


] i 
there in hestorc tins. 
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W atelh Fvat Ss hae rhs 
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deep, with higher. rug- 
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i MMe moon we 
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2,100 fathoms. Its 

Seep slope Was 50 
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“Lower Away!” The Trawl Descends to Bring 1 p Lite 


iran Livhtless Deniths 


et peel Deine ap tecond requis 


285 The National Geographic Magazine 


The lead coneisted of seversl hondred 
mounds of frock, all heavily coated with the 
block manganise dept Trecibentls found in 
the deep sex, in striking contrast with the 
rocks «af previous hauls, which had been 


periin tly lenin. 





Benchlike Terraces. Two Miles Deep 


‘ rather wild idén bod led us to devote 
four hours te this. particular rock dredging. 
Qur hypothesis was that the long, level ter- 
raves. with sediments ranumge up to 5,000 feet 
in-depth, were submerged shone- lines, 1 -s0, 
the steep cliffs rising from them should have 
howiders af their bases-as do wave-cut chilis 
on our shore (ites toss 

it is, of course, extremely rodical speculs- 
tion to identity these level stretches more 
that two intles beliw the see surface as lormer 
beaches, Such o theory would require the 
obviow= but almost incredible conclusion that 
the Jand bere has subsided two miles or else 
the sea hos ren by that amount, 

Mluch work will have to be done before 
this startling theory can be proved or dis- 
proved In any case, we were encouraged 
to find that at the bases of cliffs above such 
terraces rocks could readily be obtained, 

\ spotlight that evening showed that the 
water near the <urlace teemed with fife, Jelly- 
feh abouncled, ancl in the clear water many 
emul fish with rel ond green jeweled eves 
were darting about, chased. by a few small 
scjuil and one large one 

Cn one haul we found im the dredge a 
witked-lwiking deep-sea fish, Huge mouth 
and snaky body tnade this predater of the 
inky depths seem like a creature out of a 
nighiinnare 

Daves were never dull. Once we sighted 
a waterspout, like a dark, ominows finger 
whirling dver the sea, A latte piece of blub- 
ber fron a dead whole came foating by. and 
we saw that it was bobbing wp and clown from 
the ferocity of the fish feeding on lt. Sunsets 
were frequenth: beautiful, with great sweeps 
of rev! clensel. 





Trawl Vields 200 Spectes—and Coal! 


Our tuel was now tunning lew, and instead 
af returmming to Bermuda for more we decided 
tv) head for the Avores, examining the: Ridge 
all the way 

When we sent the Blake trawl! to the bottom 





: cere i L7O-fathoms (about 2 miles), it brought 
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Exploring the Mid-Atlantic Ridge 


raised from its sister hills deep in the sea. 
Diesel oil for our thirsty engines was un- 
aviilnble. When we sailed on August 20, 


Atfente was burning bunker ofl and smoking. 


like o conlhurner. Evervihing and everybody 
anon became grimy: Our new white sails 
began to look like waste from the engine room, 

Poor ofl and head winds slowed us down 


and limited our time on the Ridge, but we 


wanted another chance or two at the big 
mountain and valley which stood out az the 
expedition'’s chief discoveries, As we steamed 
alwive them, the Fathometer again drew their 
huge and farailiar features, 

Rock dredging on the north slope of the 
gorge in 1,700 fathoms (about 2 miles) pro- 


duced a wonderful haul—some 400 pounds: 


of rock antl clay, The clay was not a typical 
ocean-bottom deposit but contained many 
angular fragments, probably pulverized mate- 
rial resulting from the slipping of great tock 
masses along a fault or crack, in the earth's 
crust, 

These fragments tended te confirm our 
theory that this woe o (ault area, a center of 
mairthquikes: The rocks—hbasall, serpentine, 
ind diabase—were all ignenus and meta- 
morphic falters! by heat, pressure, and 
Water), . 

Following the deep gorse westward, we 
dredged again, this time im 27,300 fathoms 
fabout 2°49 miles). The haul was mostly 
serpentine, hut it included 4 strange speciowen, 
o muss of tremelite asbestos with strands 
stk tnches long. 

This kind of asbestos is of different composi- 


tion from the asbestos of commerce, which is: 


mostiy a tibrots form of serpentine, The 
fibers of tremotite asbestos are tisually too 
short and weak to permit spinning or weaving 
fort the manufacture of fabrics and packing. 
It is used. however, in molds or blocks, chielly 
in the building trade. Such rock is generally 
considered typical of continents and not of 
oocin hasms, 


Four Kinds of Undersea Geography 


Qur allotted time on the Ridge was now 
gone, and on Aucust 30 we headed for Ber- 
niuda and home. In general, luck had been 
with us. Every “tool” we had tried had 
worked, 

[na total of 25 dave on the Ridwe we had 
cruised over approximately 10,000 squmre 
miles of these mid-Atlantic mountains, tn 
area toughly equivalent to that of the State 
of Marvianel. 

We had found four ¢istinet types of sub 
marine geography in the part of the Ridge 
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explored, These may pow be summarized 
for the first time. 

On the western site of the Ridge stretches 
the -ereat ges of the Ameri¢an Basin. It is 
very level and 2,900 fathoms {about 344 
miles) deep. Here no sedimentary layer 
could be detected by our bomb-and-echo 
Lests, 

The American Approach to the Ridge is 
rough, with gradual change in depth from 
2,900 te 2,200 fathoms. Bomb tests showed 
a thick sediment layer—1,000 to 2,000 feet— 
in about three-fourths of the cases: none in 
the others, 

On the American (western) Flanks of the 
Ridge lie level stretches, ? to-20 miles broad, 
like terraces ar beaches. We founrl these at 
six: different levels: from 2.200 to 1.800 
fathoms. Or bomb tests over such stretches 
always showed thick sediments, ranging wp 
ty $000 feet. Rough higher grow! often 
SeDATaES successive termices, and occasional 
isolated peaks punctuate this part of the Ridge. 

The Central Highland of the Ridge ranges 
in. depth from 1.800 to 700 fathoms (about 
two miles to four-fifths of a mile), [ts to 
pography issalways rugged with mever a flat 
stretch, Here, as on the great plain, oo sedi- 
mentary laver was detected! by bomb teats. 


First Big Maul of Rocks from Ridge 


Mest encouraging for the future was the 
fact that the Ridge had proved vulnerable 
fo attack; it could be made to vield informe 
tion, The deep-water rock dredge, for in- 
stance, had brought up about » ton of rocks 
irom the Ridge, which previowsly had vielded 
no more than a pebble or two at the end of 
a sounding learl. 

These telltale rocks told a story of forma: 
Hon af the Ridge by great heat ant) pressure. 
Onéde-molten rocks from the interior of the 
earth were seen to be overlain in some places 
by limestone formed from dead sex creatures. 

Cm the way home we tested the one tool 
which we had had oo chance (o use in our 
limited time on the Ridwe. Its purpose is ta 
show the nature af the rock layer under the 
sea-bottam sediments by making the sound 
Wan explosion travel horizontally throwzh it 
anid measuniti¢ the speed with which it does «0. 

Called seismic refraction, this test differs 
from the seiamic reflection shot (pages 278-2) 
In that a larger bomb.is wed and the hvdro- 
phone which receives the sound! must be 
seve! miles away. 

Putting o crew into a whalebout, we 
steamed off at different distances while the 
men in the tossing boat shot §0-pound TNT 


‘Ld, 


ey 


a 
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aT! boat in the open 
018 difficult and lias 
artis. 

VW hile the experiment 
wis rolne aon 1,100 
miles southeast of ¢ ‘aye 
Hatteras, a black-anil- 
white wartler paid ww 
a visit. Alter resting 
hriety on the deck 
cenr. the little Wilt 
larer flew. on again 
eciuelhwiartrl 


Sea Mount Predicted 
—und Pound 


About halfway le. 
tween New York and 
Bermuda, tm 2.800 
fathoms, we brought 
up one of our mast Te- 
markable cores, Tt in 
cuded sand like that 
found on beaches, 

How did beach sand 
get here, 300 miles 
irom any ¢hallow 
witer? of checided that 
Lt must hue CLT ir Wh 
ell mountain rir vw bia 
neath the-surtice of the 
sca, and predicted that 
such hse mount weet 
be found near by. 
Months later, in April, 
1945. o mountain aa 
lorecas, Wis csciyered 


"a * 





Phin | ay 
To Take the Ocean's Temperature, Me Lowers a Thermometer 


Attached te thre wire @ a metil fisek open ot both mnie for collecting water 


hy the Woods Hule 
Oceanographic |mstitur 
tion vessel Caryn, 

At least a tnihe high 


amples stn, by the man’s Such instruments 
ite placed af intervals alitiat thee 
depth, a “meseetiger” ip sent 
invert the thermometers, thus toreaking the 
lemper lunes at Varo reget lis can biter tae repel 


Wile When thes 


bombs, Each explesion rated a dtrtv-looking 
mushroom of foam and water behind the 
Whaleboat, dwarfing the fitth craft. 

Down went the sound of the explosion, 
through the water and bottom sediment, then 
laterally through the underlying rock and 
back up td the rewiving bvdrophone. This 
experiment, tn whith T had been interested 
for about eight years, proved conclusively 
that wt can learn the noture of the rocks 
In the ocean hasins or on the Ridge with shat 
are hvdropheone both near the surface, 

For deep-sea shots of this kind a second 
chip is almost essential, since the use of a 


thumb, a derep-s0 thermeocieter, 
heh 

ding down the cublle to clase the bottile= anal 
mercues 


the mountain lies at ap 


fra her| ile deste 


[par 


proximately 36° 42° N, 
Hiren) o) thot water indo: 37 W. Unfor: 
Bross tunately, Its exact di- 


mension= could net be 

obtained by the Carva, since her Fathumeter 
reaches only to 2JO0 fathome, 

lf the peak tthe source of the sand, it must 
once have Stead at of above the level of the 
sea, since sand is formed by weathering and 
wave action, This indication that the sea 
bottom has subcictedl or the sea tteell has risen 
coincides with some scientists’ interpretation 
of the submarine canyons off many coasts, 
incliding the deep gorge off the mouth of the 
prestnt Hurlson River.* 

The same core told wea further story al 

* See “The Mighty Hirkeen,” by Albert W. Ad vornd 
NATIONAL Fireceapui ATAnAmE. Jule, 19458 
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bey an titder-water camera lowered) by Dor, Ewing to a depth af Fr 


Maurier Kiwing 
Down in Davy Jones's Locker, Fish Swim Throwh Portholes of a Tanker 
Sunk by av German sulymaring eff the Ailintic cozst in World Ligue Hi, the £. Wf. Clark wos Photewrantwed 


Pfeet an July 20, 1945, Conperating 


with the Navy, he made pictures of mhout 100 wrecks to loarn their ideotity. cause and extent of 


and 


legates for scientific purpose (pages. 284 and 295), 


sess ibiey of salvage, Since peg time be and hie colleugues hove mute muny pactures at fur ereitcr 
This photograph wee tiken with o dewble cu 


conn, used 


In double the arca pictured of to give a storensoopic view, 


changes in the sea in oges post. The sand 
contains the remains of bottom-dwelling 
creatures living tilay in present oceans but 
confined to much shallower and colder water. 
The upper part of the core consists of a 
brownish Silty mud containing quantities of 
the tiny shells of the warm-water-loving crea- 
tures which flourish today in the Gulf Stream, 
und similar warm-water forms appear in layers 
of silty mud below the sand. 

“With this evidence,” reports Davie 
Ericson, who bad charge of analysis of bottom 
samples. ‘we can be quite sure that the sancl 
laver was deposited during the Plertocene 
(moet recent) Joe Age when tremendous 
masses of ice largely coverer| Canada and the 
the northern parts of the United States, 
Europe, and Asia.” 


Two Expeditions in (hne 


Our cores from the Mid-Atlantic Ridge, 
tiuch farther from land, indicate that in the 
past, probably during the [ce Age, the water 
there was less warm than at present, but only 
slightly 0, 

Qur oceanouraphic work kept us busy until 
we sighted the Massachusetts coast, The-ex- 
pedition was-really two separate undertakings, 
lor work done during 5,000 niles of travel to 


and from the selected area is as important os 
that done on the Ridge itself. This doubling af 
our accomplishments was made possible by 
the broad view of the expedition’s objectives 
which was taken by the Board of Trustees and 
the Research Committee of the National 
Geographic Society, 

By budgeting about four extra days for 
travel, we were able to make water temiperit- 
ture and salinity measurements, plankton 
tows, deep-sea sediment cores, seismic reflec- 
tion and refraction measurements; as well as 
valuable depth soundings ond topographic 
studies, long a 5,000-mile track across o rela- 
tively unexplored part of the Atlaontic Ocean, 

As we landed at ist at Wools Hole, after 
60 davs on the Atlantic or its Klond moun- 
lain peaks, we were already talking of a new 
expedition to probe more of the secrets hidden 
in the dark world beneath fits waters. 

The three institutions which sponsored our 
1947 explorations are continuing — their 
Supper. 

When the members of the National Geo- 
graphic Society, whose membership fees made 
possible this unpertant Atlantic research, 
receive this nuoiber of their Mapazine, we 


will be again exploring the Mid-Atlantic 


Ridge wider (heir patronage. 





American Masters in the National Gallery 


By Joun WALKER 
Chie! Curator, Notlvmal Gallery af Art 


| HE American School of painting is 
scarcely 200 years old, but those 200 
. years have been extremely productive. 


Few countries in a similar period have ever 
preduced per capitu as muny cunvases covered 
with oil puint as has the Untled States, 

In 1829 an early American art critic, John 
Neal, wrote: “You can hardly open the door 
of a best-room anywhere without surprising, 
ar being surprised by, the picture of satne- 
body, plastered to the wall and staring at vet 
with both eves and a bunch of flowers.” 

Trite, these stiring effigies with their peren- 
tial bouquets were banishel by changes of 
fashion to the attics of mansions and farm- 
houses: but recently many have descended 
from their parrets to enter public galleries. 
With them have also come a swarm of works 
of forgotten painters ef the American scene, 
Obacire designers for Currier & Ives, dim 
illustrators of Harper's Weebly, forlorn Ro- 
mantics of the Hudson River Valley. 

In-such pictures we hove caught o glimpse 
of our past so sedactive and so enthralling 
that we have forgiven their frecjent artistic 
shortcomings in our lowe of their subject- 
matter, 

This has couse! a confusion of values which 
is unfortunately wearing away a helief in the 
basic standards by which a good painting is 
cistinguished from the bad and the meciocre, 
Yet by these Standards some Americans rank 


timone the great piinters af the list 200 years. 


Here is the challenge to the collector of the 
art of this comntry: to show these masters in 
their full splendor: to prone away the under- 
grawth of average production until their 
loftier achievements can be properly seen. 
This has been the difficult goal we have sought 
focaticin at the Nattonal Gallery of Ari.* 


230 American Paintings in Gallery 


In the seven vears the National Gallery 
has been in existence, the collection of Amer- 
ican paintings has grown from a token tep- 
resentation of eleven lath-rentury canvases 
until today i includes more than 230 por- 
traits, landscapes, and fare compositions, 
Of these pictures only one has heen purchased: 
the: rest hove been either selected from offers 
at gift ar acquired by friends at the request 
of the Gallery. 

The collection a= a whole falls into two cate- 
gories: these pulintings which are in therm- 
selves estheticolly satisfactory and these which 


m3 


ate of interest as historical documents. Pic- 
tures in the first catewory are exhibited prer- 
maneniily: those in the second, once o Vvear, 

The reason for this double standard is that 
the National Gallery is the custodimm of a 
number of canvases intended eventually for 4 
Nitional Portrait Gallery, Plans have been 
laid te establish in Washington an institution 
modeled on the National Portrait Gallery in 
London, 

When these plans have been carrie! out, 
which | hope will be within the next few wears, 
the new gallery will be hung with paintings 
portraving those who have offected the history 
of the United States, 

Founding Futhers of Our Complex Wurld 

Such @ painting is “Men of Progress” by 
Christian Schussele (pages 300 and 324), 
Now on loan to the White House from the 
National Gallery of Art, it hangs in the lobby 
of the Executive CWiice wing. 

The painting shows 19 men whose inventive 
genius helped to change a world of the handi- 
craits into a world of the machine, Thev 
nioneered such complex inventions as the 
sewing nuichine, the clectric miutor, the tele: 
groiph, and the reaper: such domestic com- 
veniences ps a opwir of robbers, the base- 
burning coal stove, and carpeted floors: and 
such chiracteristic featires of aur moerlert 
world os the skyscraper, the revolver, and the 
battleship. . 

Whether the future blesses of curses these 
self-confident inventors—a question which 
never would have occurred! to ther or to (heir 
patron saint, Benjamin Franklin, dimly seen 
in the backgroun!—their portraits pointed 
from life are of great histori¢ interest, 

Gur generation is often hazy about the 
ippedirance of the men who have guided the 
growth of this country, and it is important to 
assemiile as soon as possible their accurate 
likenesses. 

Among such men George Washington is pre- 
eminent. The National Gallery now owns 
seven contemporary portraits of cur first 
President, some of which will be placed on 
permanent loan in the National Portrait Gal- 
lery. Two of these canvases are by Gilbert 
Stuart, who was a vigorous delineator of chur- 
acter, both with brush and with pen, 

“There were features in his face.” Stuart 

* Sec. in the NartowaL Gerwarce Atos “id 
Misters in a Sew Natlonal Gallery.” by Ruth Q. Mc- 
Brie, Jobe, 1240, 
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wrote a friend after first seeing the President, 

“totally different from what TL had observed 
in any other human being. The sockets of 
the eves, for instance, were larger than what 
[ ever met with before, and the upper part 
of the nose broader, All his features were 
indicative of the strommest passions: yet like 
Socrates his judgment and self-command made 
him appear aman of different cast in the eves 
of the world,” 

In some respects, the portrait of Washing- 
ton by Rembrandt Peale, a younger contem- 
porary of Gilbert Stuart, comes closer ta this 
verbal description than Stunrt’s own pictures. 

Peale was once known as the lost surviving 
artist whe had painted] Washington from life: 
but the fikeness reproduced (page 299) wies on 
ileal conception in which he apparently tried 
to combine the best features of his first par- 
trait, of several portraits painted by his futher, 
Charles Willson Peale, of some bry John “Frum 
bull, and of the study fer the statue by Jean 
Antoine Houden. 

“Porthole Portrait" in President's Study 

This picture from the National Gallery, 
one of 79 replicas painted by the artist, nw 
hangs tn the President's study at the White 
Hove, 

When John Marshall saw a replicg of the 
picture the Chief Justice exclaimed, “Tt seems 
as if I were looking at the living man! It is 
more like Washington than anything I have 
ever seen,” 

Yet the contrast between Penle's composite 
and somewhat idealized image of the first 
President and the realistic, matter-of-fact in- 
terpretation by anether contemperary, Ed- 
ward Savage (page 305), ts striking. Here 
Washington, painted from life, is shown at 
Mount Vernon. leaning his right atm on his 
adopted son, George Washington Parke Custis: 
chill of Atrs. Washington's son ty her first 
marriage, 

Om the table at which the President is seated 
lies a map “howing the locwtion of the pre- 
pose] Capital. Mrs. Washington sits oppe- 
dite and points with her fan to the chart. By 
her side is Eleanor Parke Custis. sister af 
George, and behind stands their Negro serv- 
ant, Billy Lee, 

The engraving after the painting was so 
successt ul that Savage wrote Washington in 
1798: “As soon as T got one of the prints 
ready to be seen, I advertised in two of the 
pipers that ga subscription would be opened 
for about twenty days. Within. that time 
there was 351 subscribers to the print ond 
about 100 had subscribed previously, all of 
them the most respectable people in the city 
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| Philadelphia}... . There is every proba- 
bility at present af iis producing me at Teast 
$10,000 in one twelve-month,” 

In view of the purchasing power of the 
dollar in the LSth century, this would. seem 
to be the highest income ever realized by an 
American artist from a single picture. 


Nature John Randolph Seema a Bay 


Meanwhile, Gilbert Stuart was busily paint- 
ing not only Washington but the other heroes 
af the young Republic. Many of these por- 
traits ore in the National Gallery's collection, 
and it is hard to decide in some cases whether 
their esthetic or historic interest is greater, 
whether they belong in an art vallery or in a 
portrait gallery, 

Among the Gilbert Stuart paintings, one of 
the most baffling and difficult to place is that 
of John Randolph (page 303), As a work of 
art the picture is superb: as an historic docu- 
ment, fascinating, for never did Stuart paint 
with more verve or achieve a more urbane 
characterization, 

But whom wis the artist actunlly painting? 
Was it the sitter he saw before him, who was 
then aged 32, or was it a schoolboy of 16? 
Did Randolph's vanity impose itself on’ the 
artist's vision, of did this extraordinary Vir- 
ginlan possess the secret of eternal youth? 

Henry Adams sail that Stuarts portrait 
‘“taterprets the mystery of the affection and 
faith he | Randolph | inspired in his friends.” 

since the picture hung for many years at 
Roanoke, Randolph's country hotise, pre- 
sumably none of these (riends found it star- 
tlingh: unlike its subject. Could Randolph's 
udolescent appearance be in part, then, due to 
his Indian blood, to his descent from Poes- 
hontas? We know. that, like an Indian, he 
remained almost bearthess. 

Siuart Painted Subjects as He Sow Them 

The aecuracy of Stuart's portrait seems 
likely. for on the whole he was disinclined to 
flatter his sitters, Commodore Thomas Mac- 
donough (page 302). for example, looks like 
a ruddy-complexioned, vigorous, but not par- 
ticularly handsome naval officer in his early 
forties, and this would have been his age at 
the time he sat for his portrait, shortly after 
the close of the Wor of 1812. [1 was luring 
that war that Macdonough gained a decisive 
victory of Lake Champlain over the Hritish 
under Commodore (aporge Downie. 

Nor can i} be said that Stuart has made 
Matilda Cruger (page 307) into an exceptional 
beauty, Instead. how subtly has the artist 
suggested in the roundness uniter ber chin the 
young woman who has to watch her figure, 


American “lasters in 


whe feels the borliee of her dress grow tighter 
and tizhter! 

No, Stuart was a realistic portrait painter, 
and one is forced to conclide that John Ran- 
dolph. though be had reached his early thirties 
when be sat for this picture, continued, for 
eine ¢lendular or other reason, to look like 
a bow, 

“Copley'’s Canves, Just and True” 


John Singleton Copley, the other great 
American artist of the 18th century, while 
painting in his native Bostom, was just as 
unflattering in his portrayals, He did not, 
however, remain in New England for long. 

His wife's father, Richard Clork. was a 
consignee of the shipment of tey from Eng- 
land, sent contrary to the wishes of the cole- 
nists, that was thrown inte the harbor in the 
Boston Tea Party. Consequently this Tory 
merchant left the Colunles in high dudgeon, 
though in low repute. 

Copley, who had been studving aubnoad, 
awn alter joined his father-in-law in London, 
where he remaitied the rest of his life. Shortly 
alter his arrival be painted the group portrait 
which is reprocuced (page 304). 

Mrs, Copley and her father sit in the fore- 
ground, surrounded by the Tittle Copleys, while 
the artist looks out pensively from behind and 
clutches: all that remained of his New Eng- 
land prosperity, a few sheets of drawings. 

In Londen Copley had ta learn to flatter, 
hac to master the “gram] manner’ of peor- 
traitists ke Gainsborough and Reynelris. 
This he did with remarkable skill, as can be 
seen from the painting entitled ‘The. Red 
Croga Kaight™ (page 301), 0 portrait of three 
of the Copley children now grown up and act- 
Ing out a passage in Spenser's Foerte (ieee, 
So quickly forgotten was the bitterness of the 
Revolution that the future President of the 
United States, John Quincey Acums, honored 
the puiinting ino poem berinning: 

On Coplev's canvas, just uni) Creu. 
Chur Spenser's hap thought i sree, 

This. literary effort is more conmmendiadle 
for its conciliatory spirit than for its’ poetic 
bemuty, 

Cooley and Stuart are the twin pillars of 
any collection of American paintings. Not 
until the last quarter of the 19th century did 
the American school sgain reach so high a 
level. 

Sully’s Full-length Portraits Greatly Valued 

Just below these two artists ranks a third 
and somewhat younger portraitist, Thomas 
Sully, who was born in England and came to 
America as a child; The brightness of Sully's 
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fame has been tarnished by potboiling. but 
the four canvases reproduced show him at his 
best. All were painted before his portraiture 
becume anemic. before lassitude overcame his 
toen ancl langucr his women, 

The portrait of Joseph Dugan (page 306) 
has an engaging informality and liveliness of 
expression which recall the best work by Rae- 
bum ond prove that Sully at 27 was already 
capable of competing with the leacling British 
painters, 

To the collector of American painting, how- 
ever, rarer and still more desirable are Sully's 
full-length portraits. During his life these 
fetched the best prices. To paint one, the 
artist asked from $300 to 3500, less than a 
Hiftieth of its present value, 

Thus, if one’s ancestor bid been shrewd 
enough to commission such a portmit, his 
descendints during the last century would 
have earned the equivalent of 100 percent on 
the original investment every two vears, Ob 
viously, It paid, and still pays, to pick the 
Tight prortraitist. 

The Ridgelys of Baltimore, with keen per- 
ception, selected Sully and had a promising 
henuty, Eliza Ridgely, pose for him with her 
hirp (pape 311}. 


Author's Call at Hampton Yields Three 
Prizes for Nation 

Some. years ago when preparing a book, 
which was really an illustrated list of the types 
of pictures wanted for the National Gallery, 
we made the “Lady with a Hatp” our first 
choice among Sully portraits: To se the 
painting inits original setting, my collaborntor 
and 1, with the Director of the National Gal- 
lery, made a pilerimage to Hampton, the 
Ruigely country house, north of Baltimore. 

The consequences of our jourmey were un- 
expectedly rewarding, A donor acquired the 
“Lady with a Flarp” for the Gallery: its owner, 
in turn, wave us a second portrait by Sully: 
and a charitable foundation, a3 a result of 
our tip, acquired Hampton, the house itself, 
now devignated o National Historic Site by 
the National Park Service. 

This & the only time in our search for 
American paintings that we have, so ti speak, 
killed three birds with one stone, acquiring 
two paintings and the house in which they 
hung, all at ane the, 

One fullblength deserves another. Coflect- 
Ing for aomuseum is at times like running 4 
marrige bureau. Matchmaking seems un- 
avoidable, since somewhere, one knows, there 
is to be found a-vitally important mate: and 
how oné Jomgs to bring together these handl- 
some couples, these perfect pairs, somewhat 
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larger than adjacent pictures, which will keep 
the will from monotony or “hold down” the 
end of a gallery! 

It was some time before we found a mate 
for the “Lady with a Harp,” bot eventually 
i full-length of superb quality by Sully turned 
up, representing Capt. Charles Stewart, 
nicknamed “Old Tronsides” because of his 
command of the Comxytitution in the War of 
1812 (page 310). 

Again the same donor proved a friend of 
the Gallery and made the marriage possible. 
| wish T could rene off this account by saying 
that the Siccard David children (page 308) 
were in some way the offspring of the match, 
but they entered the collection much earlier. 

Sully’s life covered an enurmeus span in the 
history of our art. He studied with Stuart in 
Boston and lived to see the rise of Eakins and 
Winshiw Homer; thus, he was active from the 
bevinning of the 19th century tll some years 
after the Civil War. 

This was an age in America when literature 
waxed and painting waned: but, even S64, 2 
few clistinguished canvases by artists other 
than Sully are to be found. 

The ovuressive self-assuranice that marked 
the voung Republic during these years is 
cummed up in the confident elegance of the 
wealthy manufacturer and philanthropist, 
Amos Lawrence, as he ‘appears in the full- 
leneth painting which Chester Harding con- 
sidered to be his musterpiece of portraiture 
(page 315). 

Yount Nation's Folklore Portrayed 


Such Americans as Lawrence encouraged a 
spirit of cultural independence, ancl this in 


turn stimulated the growth of a native 
mv thology. 


The writings of Washington Trving helped 
 catisfy this interest, and folklore, which in 
Europe had taken centuries to develop, grew 
up in this country overnight. But the artists 
to Dhustrate these somewhat synthetic myths 
were few aril poorly trained, 

John Quidor was better than the average, 
showing in canvases like “The Return of Kip 
Van Winkle” (page 400) a fluency of brush- 
work and an adequacy of draftsmanship 
nimest unique among American illustrators 
wi his generation. 

Quidor's work, it is true, shows irritating 
manneriams—the trite gestures of a provincial 
stock company. broad grimaces, pipping eyes, 
all the tricks of the tired hocks who toured 
the Incal theaters of the New World-—but his 
pictures. are dramatic and his subject matter 
usually American, and on these two coutnts 
much can be forgiven. 
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Just as the change in American literature 
from Washington Irving to Mark Twain marks 
the emergence of o realistic, colloquial ap- 
proach to the American scene, so in painting 
at about the same time a new school of 
regional artists came into being. | 

The period's three major painters of every- 
day American life—William Sidney Alount, 
George Caleb Binghom, and Eastinan John- 


-son—are still inadequately represented in the 


National Gallery of Art's collection. How- 


ever, the world of Tom Sawyer and Huckle- 


berry Finn has never received a more idyllic 
interpretation than in the landscape of George 
Inness showing the Lackawanna Valley at 
Scranton, Pennsylvania (page 31h). 

When Tnness's painting came-on the mar- 
ket, it was obviously the canvas to ‘help ill 
a serious gap in the collection, and we started 
out at once to find’a donor, Every effort 
failed, though the picture was borrowed and 
for months hung diver my desk. 

One day, as before the painting wis to 
be returned, [ happened to be telling a caller 
its story, VT observed that it was commissioned 
hiv the Delaware, Lackawanna and Western 
Railroad as an advertisement, and 1 described 
how as a young man Inness had triveled to 
Scranton hy stagecoach, had lost his baggage, 
and had had to wire his wife for funels. 

When he arrived, he found the railroad in- 
tended to pay him only $75, a sum for which 
he was tequired to depict the newly con- 
stricted roundhouse, to show the four trains 
and the four tracks the line operated, and to 
place the initials D, L. & W. conspicuously 
en the tender of the first locomotive. 

On his second attempt Inness achieved a 
miracle, for he painted a beautiful landscape 
and at the same time satished the president 
of the railroad, However, the value of his 
painting as an advertisement was fleeting, and 
it was sold or thrown awit. . 

By an incredible comecidence, Tnness as-an 
old man rediscovered the picture in a junk 
shop in Mexico City and bought it back, con- 
sidering it one of the finest examples of his 
carly work, 

To my great surprise my visitor, having 
heard the story, asked me if we wanted the 
picture for the Gallery and offered to buy it 
then and there. 

Eakins Masterpiece Disenvered by Luck 

Alas, such rewards in the professional men- 
dicancy of museum collecting: sre extremely 
rare, They are made still rarer by the Na- 
tional Gallery's reputation for immense wealth, 
Unfortunately, this reputation is undeserved: 
lack of funds for purchase has been a handicap. 
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American Masters in 


For six years, from) the time of the opening 
of the Gallery, we tried, for instance, to acquire 
an important canvas by Thomas. Eakins, the 
most intellectual and penetrating portraitist 
America has produced, However, almost all 
of Eakins’s work 1s in museums, concentrated 
especially in the museum of his native city, 
Philadelphia. Tt seemed for oa time as if the 
National Gallery of this country might always 
lack an adequate painting by one of our 
greatest masters of 191h-century realism. 

One day I was asked to look at a picture, 
supposedly bw Sully, in the United States 
Army Medical Library, almost next door to 
the Gallery: The picture proved to be of no 
importance, but as | was leaving the building. 
depressed at having wasted my time, I hap- 
pened! to glance up, There, almost invisible 
under its dirty, discolored varnish, was what 
I had looked for everywhere, a magnificent 
full-length portrait by Thomas Eakins. 

The subject of the paintmg was Dr. John 
H, Brinton, first curator of the Army Medical 
Museum, Permission was readily granted the 
National Gallery to clean the picture and, as 
compensation, to exhibit it on Inan. 

Shortly after this painting was hung, we 
were offered, to our great delight, a second 
and even finer work by Eakins, a portrait of 
Monsignor Diomede Faloonio (page 314). 

This picture was painted at the end of the 
artist's life, when, like Rembrandt's vision in 
his last years, Enkins’s insight into human 
personality had deepened. 

Particularly beautiful are the face with its 
lines of tired sadness and the hands with their 
knobby, sensitive fingers. Eakins once said, 
“A hand takes as long to paint as 4 head 
nearly, and o mans hand no more looks 
like another man’s hand than his head like 
another's” 

Though the National Gallery still seeks a 
landscape by Eakins, these two portraits have 
helped immensely to round aut the collection, 
Homer and Bellows Full of Rugged Vitality 

In the case of another great master of 
American realism, Winslow Homer, scarcity 
ant demand have combined until today his 
paintings are more costly than those of anv 
other American artist. 

Collectors have recognized! that Homer has 
{0 a pre-eminent degree a quality that is at 
the heart of the American style in painting, a 
certain hard, brusque actuality. This objec- 
tive recording appears in his work from his 
early canvases like “Hreezing Up" (page 317) 
to his last style. typified by “Hound and 
Hunter” (page 313). With lucid detach- 
ment he depicts the pleasures, the dangers, 





the National Gallery 323 
and the tragedies of men who live out of doors, 

Winslow Homer was also prececupied with 
the changing beauty of water, and in the No- 
tional Gallery one can see how varied was his 
interpretation, His scenes range from the 
sparkling choppy waves of Gloucester Harbor 
to the yast breakers that gnaw at the cliffs 
of Maine, or from the stillness af Adirondack 
lakes reflecting the autumnal color of the shore 
te the monotonous swells of the Grand Banks, 
grav-green under leaden skies, 

George Hellows brings the same realistic 
vision close to ur own time. “Both Mem- 
bers of This Club” (page 3121, showing a 
boxing bout at Sharkey’s Athletic Club be- 
tween a Negro and a white man, has a ¢or- 
rosive realism, a savage energy typical of one 
aspect, perhaps-the most significant, of Ameri- 

This painting was-acquired for the Gallery 
exuctly 20 years after Bellows died, ‘Thus 
Bellows became a part of the permanent col- 
lection at the earliest possible moment, fot 
the policy of the Board of Trustees requires 
that an aortise’s reputation be established for 
at least 20 vears following his death before 
his work can be exhibited continuously and 
with the main section of the collection, 

Paintings by more recently deceased artists 
can be accepted, however, for occasional ex- 
hilsit. “Allies Day” by Childe Hassam, who 
died in. 1935 (page 322), falls into this 
Classification. 

Though not vet qualified for continuous 
exhibition with the permanent collection, this 
painting was gladly accepted tv the Gallery 
to be shown for a period of time each year as 
a distinguished example of on American 
adaptation of French Impressionism, 

The style of the picturé and its subject 
matter, incidentally, are curiously united. for 
both express, the one technically and the other 
symbolically, the commingling of America and 
Europe, a cosmopolituniom of style and spirit 
which represents an important phase of Amer- 
iran art, 


Two Traditions in American Painting 

There have always been, in fact, two tracli- 
tions in American painting. Eakins, Homer, 
and Bellows express one: a rugged native vi- 
tality, Whistler, Mary Cassatt, Chase, anil 
Hassam illustrate the second: a genteel, Eurece 
Peanized urbantty. 

The reputations of our coamepolitan paint- 
ers have suffered from a wave of notionplism, 
which will probably pass. Though James 
McNeill Whistler's fame, for example, ts 
brighter in Europe than in America, his 
suphisticated selection of what seems. best 
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wherever found is of the greatest significance 
ty this country, for it marks the coming af 
age al Atmerican painting. “The White. (irl 

(page 318), especially, is a londmark in the 
history of the American School. 

“The White Girl” was shown in 1863 at 
the Salon des Refuses with what we now con- 
sider to be many of the greatest French paint- 
ings of the second half of the 19th century. 
It proved to be the sensation of that exhihi- 
tion, the teat revolutignary held in Frnce 
ina hundred wears. 

True, the public was hostile, and Zale has 
reported how peaple nudged ane another and 
became almest hysterical with indignation in 
front, of the painting. But the wisest con- 
noisseurs and criths were enthusiastic, and 
with The White Girl” Whistler became the 
first Atnerican painter sinee the Lath century 
to uttain renown and leadership among Eure- 
Pen OTLists, 

Mary Cassatt is another American who 
achieved success abroad. Today her work 
hangs in the National Gallery of Art with that 
af the French Impressionists, who were her 
Priends. 

The six. paintings from the Chester Dale 
Collection, ranging from “The Loge" (page 
319), with its fragile, feminine beauty and 
its nape alte technique, to “The Boating 
Party’ (page $21), with its more solid paint. 
ing and its anticipation of the bolder designs 
of the Most Impressionists, are among Miss 
Cassatt’s most brilliant achievements. At 
her best she was probably the greatest woman 
mainter of the 19th century, 

Muoy Marstons t2 House of Art 

But should Whistler and Mary Cassatt, who 
spent most af their lives aloud, form part at 
a collection of American art? 

Citizenship in art is always hard ta define, 
and particularly difficult in the case of the 
United States. For two centuries America 
has been a cultural adiunet of Europe, sepa- 
rated gedgraphically, vet closely joined by 
blood, by traditton, and by travel. 

Americans, because of their wealth, their 
migratory instinets, amd their mixed ancestry, 
have formed the core af international society, 
Authors like Henry James ane Edith W hartan 
have devoted. much of their work to the 
analysis of American expatrintion. What 
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they have written is 29 significant and as valid 
as the writings of their colleagues at the oppo- 
site pole, novelists like Theodore Dreiser and 
Sherwood Anderson, who have focused atten- 
tion on the Amencin, scene. 

This contrast, so evident in our literature, 
is Just as apparent in our painting, “A 

riendly Call,” forexample, by Wiliam Mer- 
ritt Chase (page 320), could serve as an 
ustration ta Edith Wharton, whereas “Hoth 
Members of This Club” by George Bellows 
(pose 312) would do equally well in a novel 
by Theodore Dreiser, 

Both aspeets af spclety, the local and the 
cosmnapolitan, are important: both are signifi- 
cant to the artist, 

In forming the collection of the National 
Gallery, we hove tried to benr in mind that 
in the House of Art there are many manajons, 
am! we have tried to show every Important 
phase of American painting, to represent the 
work of the artists who have lived abroad ane 
of these who have stayed at home, and to dis- 
cern quality in both groups. 

By our selection we have sought to prove 
that galleries hung with the greatest of Ameri- 
can paintings can hold their own with galleries 
filled with the best European work of the 
same periods. The accompanying reproduc 
tions will help the reader to decide whether 
we have succeeded, 


Natties if ihe inventors and industrialists appewring 
ln Christian Schusele’s painting an poge 309 are as 
follows, left io rheht: Williim Thomas Green Morton, 
dentist, physician, firet to ¢ive a public demonstration 
olether aan anesthethe: James Kagardus, machinery, 
gerd cit iron ta building construction, making (xre- 
able the modern shyacraper: Samuel Colt. the re- 
Volver; Cyrus Hall Stelonick, the reaper: Jeseph 
Santun, fountain peo; (Charlee Cioodyear (seated, arm 
oft table), first te vultanize rubber; Peter Cooper 
Chehind Croucdveur), Industrialist, Linn Pom J anmir, 
first railway locomotive in America, financial baker 
of teansytlantic cable; Jordan Lawrence Atoli, an- 
thracite sleve; Juseph Henry (atoning, eft ol oul- 
umn. pire, organizer of Smithsanian Institution 
iyeaite 327); Eliphalet Nott. educator, beating: John 
Ericsson (standing, right al column), developer of the 
screw proge'ilor, dedvner USS, Monitor; Frederick 
Ellsworth Sickel, steam engines; Samuel F. B. Morse. 
telegraph: Fenty Burden, nuachiners Robert Haw. 

rnting equipment; Erastus Hricham Bigelow, power 
porn lor caret motuiactute; Taajah Jennings, centis- 
iry tools; Thames Blanchard, machine tools for oak- 
ing tacks: turning gutstechs; and Eline Howe, thr 
pire'iagt mac hire, 


Notice of change of address for your NATIONAL Guocnarnic MAGAgINE should be received 
in the offices of the Notional Geograpite Society hy the fest of the monté to affect the following 


mouths iar, 


include vour postal-tone mionher. 


For testance, if vow desire the address chinged for veur WN ‘ovenber nuther, 
The Society should be notified. af your new address not later than Cietober first. 
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: Smuithsonion Institution began its 
second century in 1047, 

Its first hundred vears encompass the 
major part of that systematic exploration of 
Nature which has brought man from the 10+ 
mile-an-hour stagecoach to the jet plane, and 
which has nearly doutled the average span 
of human life, For much of this progress, 
the Institution in Washington, housed in three 
monumental buildings midway hetween the 
White House and the Capitol, has been a 
pioneer mid torchbenrer in North Americn, 

The Smithsonian is one of the oldest of the 
privately financed American scientific founda- 
tions whose investigational work has been 
perhaps. the most significant factor in making 
the present age possible, Tt has send more 
or fess as a model for all the others. 

When he died in 1429 an English scientist 
named Jumes Smithson willed his fortune of 
approximately $500,000 to the United States 
af America to-set up in Washington an estab- 
lishment “for the increase and diffusion of 
knowledge among men.” He made no further 
definition of his desires. Tt was an ideal form 
Of bequest for any institution, allowing almast 
unrestricted Tntjtude for research and edluca- 
tlonal setivities, 

Compared with endowments of science in 
more recent veurs, this was a trifling sum: 
but it was such an enormaus amount at the 
time that Members of Congress wondered! how 
it could possibly be spent for the purpose 
speciicd, Few at that time had any concep- 
tion of actence: for its own sake as a worth- 
while purstit, 


"High Adventure” of Science 


A brave, defiant Gttle man, lashed all his life 
by devils, was this James Smithsan—illegiti- 
mate son of a Duke of Northumberland, in 
whose veins ran the blood) of England's kings; 
ventleman devotee of chemistry and miner- 
alogy: rich, sick,-soul-tortured exile. He was 
bor to Trustration. 

In smug England of the Georges his birth 
barred him effectively from those respectable 
professions in which gentlemen with stirrings 
of ambition could justify their lives, soch as 
the Army or Navy, the Church, or diplomacy. 
Fate seemed to have doomed him to obscurity 
and intolernbie boredom, James Smithson 
escaped by crossing the barders of a realm of 
high adventure—natural science, 

This field was then a bobby rather than a 
vocation. James Smithson busted himself with 
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test tubes ond collections of rocks, At 27 he 
became a member of the Royal Society, He 
made some notable contributions to chemistry 
and mineralogy, But he apparently had a 
vision of the future such as was shared by 
few men of his generation, 

To his pain-filled loneliness came dim glim- 
meetings of “the wonder that would be” through 
the systematic pursuit of science, Tt wis a 
promise he would not live to see fulfilled. The 
shadows gathered about the wanderer. With 
one Inst blow he struck back at fate and de- 
feated oblivion. | 

One can appreciate all the- bitterness of 
sixty years of frustration in Smithson's heart 
az he willed his fortune—-part of it obtained, 
some say, at the gaming table and by betting 
on horse races according to mathematical ais 
tems he himself devisel—to « country which 
raul eschewed noble blood and coranets, 

Then the frustrated man died secure, as he 
wrote, in the faith that “my mame shall live 
in the memory of man when the titles of the 
Northumberlands and the Percvs are extinet 
and forgotten.” His entombed remainge now 
rest in the great [Institution he founded, near 
the entrance. ‘Thousands have paused rever- 
ently to give him a moment's homage, 


Vision of o Practical Legislator 


_ When one considers the low estate of scien- 
tifte appreciation arnong many legislators and 
their constituents in those days; it seems 
almost a miracle that James Smithson's money 
Was not wasted. 

Hurdles of ignorance and indifference were 
surmounted, largely because of the intelligent 
vision of former President Joim Quincy Adame, 
then a Member of the House of Representa- 
tives, and the Smithsonian Institution was-set 
up on the general plan it has followed since. 

The time could hardly have been better 
chosen. Tt was almost at the beginning af 
one of those great intellectual surges—perhaps 
the greatest of all—by which the tide of civili- 
zation has advanced through the ages, 
Progress of science the world over before 
1846 had been spasmodic and wnorganized. 
Practical men had solved brilliantly a few 
mechanical and medical problems. “Tmprac- 
tical” men—James Smithson may have been 
one of them—collected plants and butterflies 
as children collect sea shells. 

The whole realm of science before. Smith- 
son's time might be compered to the continent 
ot North America through most af the 17h 
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century, a vast, almost unexplored wilderness, 
Here and there a few pioneers had begun to 
penetrate, but their findings were not coordi- 
nated or assembled for the common benefit. 

The establishment of the Smithsonian was 
like the opening of the first bank at the edge 
af the forests, Tt was a place where the 
parierings of many men along the advancing 
frontier could be stored to constitute com- 
munity wealth. 

This has remained the most slenificant fune- 
tion of the Institution for a century, It has 
been a place where science “banks” men’s 
skulls and butterilies, fossil dinosaurs, ane 
Indian ilolts. 

From the first the Smithsonian took all 
Knowleckre as its province. Its interests have 
ranged from the crawling life of Cambrian 
beaches to the tools of the village blacksmith, 

Through the years it naturally has accimu- 
lated a great store of curiosities, but its real 
treasure is im its vaults—hthes and reptiles 
in tanks of alcohol, insects, fossils, bird «kins, 
dried leaves and Mowers in long rows of storage 
cases, The bulk of this material is seldom 
seen by the general public, It is, for the most 
part, unspectacular, except to. the specialist, 

Since the Smithsinian's founding, ten Gov- 
ernment agencies dealing with art, science, 
and related activities have been placed under 
its direction and are essentially a part of it. 
They are supported in whole or in part by 
Congressional appropriations, which today 
greatly exceed the Institution's income from 
the Smithson bequest. 


Pioneer in Eléetricity 

Fortunately for the realization of James 
Smithsan’s wishes, the tan chosen to organiae 
and direct the new Institution in 1846 was 
one of the mast broad-minded and intelligent 
men of the dav. 

He was America’s best- known physicist of 
his time—Joseph Henry, He had discovered 
the basic principle of the telegraph, but left 
the harvest of profit and fame to be garnered 
by others. He made an electromagnetic 
engine, and his great work on ¢lectromagnet- 
ism was one of the bases for all electric motor 
and generator development. (See Schussele's 
pLinting, pages 309, 324.) 

“My ambition,” Henty said, “is to-add to 
the total sum of human knowledge by alis- 
covering new truths. Their practical appli- 
cation T leave ta others,” 

During the Civil War, Henry's genius was 
employed in defense of the Union, He wus 
frequently called to the White House by Presi- 
dent Lincoln for advice.on scientific problems 
arising out of the war, 


Henry laid down the basic pattern of the 
Smithsonian, but he hod little personal interest 
in the great field of biology to whith the Tn- 
stitutwin was destined to make sume of its 
eTeatest contributions: 

When be died in 1878, knowledge of the 
teeming plant anid animal life of the North 
American Continent was scanty, patchy, and 
largely unsystematized, TH became the job of 
his assistint, and, later, successor, Spencer 
Fullerton Baird, to carry out the development 
uf the great collections which are today one 
of the two or three most important reservoirs 
of biological material on earth, Here are to 
be found study specimens of almost all living 
things from jellyfishes to gorillas, 

Life in Myriad Forma 

Altogether, the U.S. National Museum, a 
branch of the Institution, has madre than 
13,000,000 biological specimens, 

There are approximately 280,000 species of 
plants. including fungi, now known in the 
work). About a third of these are included 
in the 2,300,000 specimens in the Smithsonian. 

Reptilian forms number only about 16,000. 
Nearly 30 percent of them are represented in 
the 133.000 preserved at the Museum, 

The collections include 254,000 ‘mammals. 
The latest estimate is that there may be as 
many a= 14,000 species and geographical races 
extern, 

One of the Government-supported branches 
of the Smithsonian ts the National Zoological 
Park, where live mammals, reptiles, anc birds 
are kept both for the education af the public 
and for scientific study (page 332), 

The most abundant and varied form of life 
is that of the insect kingdom. A towzh. esti- 
mute Of the number of species identified all 
over the world up to the present is 800,000. 
Several thousand hitherto unknown ¢pecies are 
described each year. All the: major genera are 
represented in the 6,000,000 specimens in the 
Smithsenisn cases, 

The collections are most nearly complete in 
respect to bird fife. There are about 8.500 
species of bitts Known in the world, Sub- 
Species, oF geogriphic variitions in different 
areas, incrense the number to about 30,000, 
Of these, 65 percent are represented among the 
330,000 specimens in the National Museum. 

Ornithology ts the specialty of Or. Alex- 
ander Wetmere, the present Secretary, from 
whese own explorations in North: Central, 
and) South America several thousand items 
have been added to the collections (page 344), 

Dr. Wetmore has deyoted much research to 
extinct birds (page 340), This is a particu- 
larly difficult field becouse of the fragility of 
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air machine was achieved by Wilbur and 
Orville Wright at Kitty Hawk, North Caro- 
ling, in-a biplane constructed by then alter 
independent scientific investigation. 


Wrieht Plane Coming to Smithsonian 


Langley never begrudged the glory of the 
Wrivhts, and the plane they flew at Kitty 
Hawk soon will be enshrined in the Smith- 
sonian in accordance with the wishes of 
Orville, whe cied January 30, 1948. Tt will 
be the crowning addition to the Smithsonian's 
new National Air Museum, in which will be 
displayed historic aircraft that have marked 
the successive forward steps of aviation in 
America (page 345),* 

These phines—the most celebrated ts the 
Spirit af St. Lows in which Col, Charles A. 
Lindbergh first flew solo from New York to 
Paris—constitute probably the Smithsonian's 
greatest popular attraction, especially for the 

air-minded schoolboys of this age of flight. 

Langley helped push ajar the gates of the 
winged future. It remained for his successor 
to make long voyages through the nightmarish 
past to the earliest days of life on earth, Tr. 
Charles D. Walcott was one of the foremost 
paleontologists of the century, He explored 
the infinities of dead time as astronomers 
explore the infinities of space. 

Death has been Life's biographer for half a 
billion vears, since the first cryptic note: on 
the great struggle for survival were written on 
soit, flat seashores of the Cambrian geolenical 
perin«l, : 

A drowsy summer afternoon of the ages 
was this-Cambriun time. Warm tides washed 
gently aver low beaches of undulating conti- 
nents-with red and purple hills, Rivers flowed 
lazily into sleepy seas, ‘Great shallow anne 
of the Arcti¢ Ocean cut far southward into 
the continents of North America and Eurnsia. 

About 50,000,000 veors elapsat During 
this time span Lite's first records were written 
in the ocean-bottom oowe which, in suceeed- 
ing aves, was hardened into rocks from which 
mountains were built. 

Vast hordes: of litthe-animals swarmed In the 
shallow inshore waters. They hal hard shells 
which were preserved in the mud, They were, 
of course, far from Life's beginning, “Vheir 
simpler predecezanres must have heen ‘snft- 
bodied animals not preservablée ae fossils: 

The Smithsonian has made peculiarly its 
wwe) this first recerded chapter of Life's story, 
ne chapter hased largely on the enormous im- 
petus given the collection and interpretation 
of Cambrian feesils by Dr, Waleott. The 
dominant animads in the warm Cambrian seas 
wert the trilobites—-vaguely similar tu present- 
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flay crabs and scorpions, although not in any 
direct ancestral line (puge 341). 
Most spectacular from the viewpoint of the. 


average visitor to the Smithsonian exhibition 


halls pre the fossil skeletons of the monster 
dinasaurs; Compared with the trilobite, of 
course, they were creatures of yesterday— 
enormous reptiles which began to appear on 
earth not much more than 150,000,000 vears 
ago.F 

North America wos particularly rich in 
dinosaur fossils, and Smithsonian scientists 
such as the late Charles W. Gilmore were 
unusunily suecesstul ta locating therm, 

Livminating the Institution's collection of 
dinasaurs stands Diplodecus. Tt was one. of 
the Lingest animals ever to live-on land. The 
creature was more than 70 feet in length 
from the front of its heacl to the tip of its 
tail, and stood nearly 15 feet high. As nearly 
as can be-estimated from the bones, Diplndocus 
weighed from 20 to 30 toms, A laree tlephant 
may weigh four or five tons, 

The dinosaur may have eaten about a 
quarter of 4 ton of water weeds a day. Judg- 
ing from the size of the monster's brain, it 
could have had Tittle more thana vague aware- 
nest that it wae alive. 

The dinosaurs—reptiles with hills like 
ducks and feet ike turkeys, horned monsters, 
waders. flesh enters, plant eaters, creature 
Tanging in size from a small rabbit to Diplod- 
ocis—are represented in all their weird diver- 
sity Inthe Smithsonian collections (page 329). 


Remnants of Earth's Dawn Age 

The Jong era of the dinosaurs gradually 
merged inte the ave of singing birds, blooming 
plants, pnd the warm-blooded THfe which now 
proceeded for about 50,000,000 years toward 
its noontime, The Smithsonian collections are 
particularly rich in fossils of this BMocene, or 
“dawn” ARE. 

Very ¢ 
which came just before the dawn—there sp- 
peared in North America the extremely prim- 
itive precursors of the line of mammals which 
eventually was to Jead to the great apes and 
man. The fossils representing these creatures 
are only tiny fragments. They lack anv’ ele- 
ments of the picturesque and are filed away 
for the use of experts, 

Among them are fossil bones of nn order of 
mamimls altogether different from anything 
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The Smithsonian Fnstitutian 


known on earth today, or for the past 50, 
000,000 wears, 

These were the multituberculates, the domi- 
nant order of mammals at the end of the age 
of dinasaurs. They were small rodentlike 
creatures, the largest about the size of a wood- 
chuck, Presumably they were either epg 
layers or marsupials like the present-lay 
pouched animus of Australia. They were 
one of Nature's discarded experiments on the 
way to elephants and dogs and men. 

For nearly o decade of summers Smith- 
Sonion paleantolagists hinted fnssil horselike 
mammals in the Rocky Mountains of Wyc- 
ming and Montann. These expeditions have 
given the horse an almnast complete family 
tree. There are few missing links between 
the earliest of the line—creatures no larger 
than bird dogs with toes which had nut merged 
inte hoofs—and the Aruhians and Percherons 
of the present. 

Story of the Amertcun Indian 

The Europeans who followed Columbus to 
the Americas found dark woodlands peopled 
sparsely by “savages” with bronge-hued skins, 
straight black hair, and sometimes with gro- 
tesquely painted faces. ‘These “savages spoke 
several hundred apparently unrelated Jun- 
Punges. and their cultures ranged from some of 
the lowest levels known to the human race to 
the astronomy of. the Maya and the political 
organization of the. Troquois, 

Whence came these “red men"? For more 
thin three centuries few cared, The interests 
uf the white man in the Indian were, para- 
dexically, twofold—to exploit and dispossess 
him and to save his soul. 

The European’s world was egocentric. But 
the newcomer absorbed much, From the 
Indian he learned about many new plants 
unknown im Europe—maize, potatoes, and 
tobacco are outstanding examples, 

From Troquois and Delaware the white man 
wer learned military tactics which were to 
confound Ruropean armies and to which scalp- 
locked, face-painted American paratroopers 
reverted in World War I. 

study of Incian origins and culture has 
bern a major Smithsonian activity from the 
beginning: since 1879 this work has been 
under its Bureau of American Ethnology. 
From these studies hove come many of the 
best and most detailed data the world pos- 
sesees, both on the Indians themselves and 
on the basic factors in the development of 
hinman culture everywhere,* 

Inextricably interwoven with the cultural 
studies of the Indian have been archeological 
researches to wotover the origing af the New 
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World aborigines and the ebbs and surges of 
culture through the long centuries before the 
white man came. Tt was quickly oblivious to 
the scientists that the Indians were not entirely 
a tace apart, In features and anatomical 
characteristics they were Mongoloids, some- 
what divergent members of the group which 
peopled eastern Asia, 

This led naturally to the hypothesis that 
their ancestors must have come to the Ameri- 
cus from Asia at some remote tinie—probably 
quite remote indeed to wccount for the ener- 
mous diversification of languages and: folk- 
ways that had taken place in the two conti- 
nents, 

Whence Come the Indians? 


Since the most reasonable hypothesis was 
that the read of the red man in North America 
started somewhere armind Bering Strait, this. 
whole area was explored intensively for hu- 
main Temaing by Smithsonian expeditions 
through many summers. The general con- 
cept which has developed from all these studies 
is that the ancestors of the aborigines came 
from Asin in scattered, entirely unorganized 
migrations which may have started as early 
85 20,000 sears avo and-ended in the rela- 
lively recent past. 

When the first groups came, this was o dis- 
mal land gripped in one of the winters of the 
ages, with thick ice sheets covering much of 
the northern half of the continent, The woolly 
mammoth, Pleistocene camel, and giant sloth 
still were extant, and great herds of native 
horses browsed on the cold wet plains of 
Arizona. 

The Jast migration, which brought the 
progenitors of the presentslay Athabascan 
tribes, of whom the Navajos af New Mexion 
and Arizona are the best known, may have 
tuken place not miny hundreds of years 
before the first voyage of Columbus. 

Actually, there has been migration in both 
directions. One of the most significant of 
these Boring Sea expeditions was a joint en- 
terprise of the Institution and the National 
Geographic Society carried out in 1936 by 
Dr. Henry B. Collins, Jr,, of the Smithsonian 
shaft. | 

His discoveries, together with earlier Smith- 
soniin excavations which had proved that the 
Eskimos cane originally from Asin, showed 
that man hod migrated both eastward ane 

“Scr, in the Natiowan (ieogkArmc MaAgagee. the 
many aftivles on the Anmricon Indian byw [Dr 
Matthew WW. Stirling, (histrted with paintings by 
W. Landen Kohn 

Pste “Exploring Froten Fraements of American 
History, by Henry B. Collins, Je, Nattowar Gan 
cmarnic MAcartvn, May, P99, 
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Norsemen Reached Minnesota 14) Years Before 1492, This Inscription Says 
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In the Smithsonian are preserved the clumss 
hemnings of locomotive and radio: of textile, 
mining, antl agricultural machinery: and of 
most of the other marvels of the mechanical 
They ceneétitute the mest 
feature of American culture. An old threshing 
machine saved from the junk pile may be ow 
{ the Repubhi ‘sh SlrTy as 
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bugey of our grandfathers may have 
development cf 
America as the railroad. It remains to this 
day, Smithsonian experts =, the one 


chil li i antribution cif thie rmintry’ tu trans 


istinctive 


a 


much of a shri 
nh heetthetpelel or the lnrtholace caf 
l he 


heer gs the 


SHENAE eh 
%. “E. 
Lofits- 


The covered wagon of the forty 
“The automobile 
hrs | basically eres AMET TCrETES idapted 
t ta their peculiar needs only around the turn 
erntiur 

Within th 
Linehan 


ners really was European 


j ite haat 
now living 
imstttutioms vamnietierl 
leer psamype, Be the village black- 


Within a very few vears there 


Taye irs cil Wien 
: T 
ere ee ie 
Chi 
FE, 


Smnith = shen 


ml be hh, 
. Che roi 
Ce PP nag ncaa Thom ‘inland reocher| thi: Miri Im Dee 


Rene ion atone, found it ISS ood fret helevee 
Wilte mio weno had traveled far tnte Nort] 
irvine slates thal norte ad Siewesn and “Sor- 


7 a <4 ] n f a 
Pen «et Cheer hav pcm Behe. VT 
i 


woh lives 

oy te nothey lett aleve who will ever have 
eeen the brawny smith shaping red-hot heras- 
shoes oon anvil When the Sanit hsnnit 
tried! te acquire all the paraphernalia 
H shop recently the job proved quite cifficull 


is 


i . 
re SUPE 


The Sun—Moather of Tle ATI 





1 few vetars azo the Serthsonian recetved 
a Ssernewhiat ry rticclly DOT 
tady of “the mother stuff of the universe 
There was little question in the mind of Der 
Charles ts. Abbot. the ftth Secretar. that 
this could he upp tied to scheatifi 
related to “sunshine,” which had 
DTLEL Art during hit acministration, but 
to the structure of the atom 
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Dr. Alexander Wetmore, Smithsonian Secretary, Finds New Hird Types in Slexieo 
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is hoped, these studies may provide a rehalh 
busts: for long-range weather forecasts. 

The Smithsonian's: Astrophysical €)hsera- 
tory workers must make exact determinations 
of solar heat, not reaches the earths 
surface—this would relatively Pas with 
nicely calibrated thermometers—but asa it 
reaches the outer edge of the almosphere 
Such nyeasurements are made caily on three 
issiated] mountamtops in California, New 
Mexico, and the Atacama Desert in Chil 

In 1925 Br, Abbot, in cooperation, with 
the ational Conran hic \. 
the Eastern Hemisphere for the most cloudless 
high apot in the work! where an 
could be set up and selected the summit 
Alount Rrokkaros, on the Aitlentot Reserva 
lich in Southwest Afriviu." 

At this site it was possible to detect vark 
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The Smithsonian is the great depository ol 
Lorericana maintained by the Feceral Gov- 
ermmeri| Its collections in this field range 
from the dolls with which ditthe Atmerncan 
it |s Hive clave, iran t bie rl | rif thie lraw 
cabin to these of the apartment house, to the 
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by Mire. William A. Aowerr, April, 193 
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Fish from Biking Atoll Are Checked for Effects af Atom-homb Explosians 
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Indian Skulls Wield Clues to the Red Man's Descent from Asiatic Peoples 
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Ancient Cliff Dwellers of Mesa Verde 


By Dox Watson 


fork Nainralisi, Mes Verde National Par’, Coloriio 


fiustrations by NationAL Grocrapmic Photographer Willard R. Culver 


two cowboys rode acmss a vast anow- 
covered mei -in the far southwestern 
corner of Colorado, On all-sides lay a wilder- 
ness of jumbled canyons and flat-topped hills, 
mostly unexplored by white men, 

This was of little importance to the cow- 
hays: they were searching far cattle, Friendly 
Ute Indians allowed them to winter their herds 
in the great Mancos Canyon to the south, and 
the cattle sumetimes scattered across. the mesa 
tops, Recovering them-was no easy task. The 
cattle soon became as wild as deer, and some- 
times their owners were forced ta shoot them 
and pack them out to avoid a total Ins 

As the men searched for cattle, they also 
searched for something else—something they 
felt sure did not exist, 

It seemed impossible that here in this track- 
less wilderness was a large town—twuilt in a 
cave! But Acowitz: a neighborly Ute, had in- 
sisted that somewhere to the north, in one of 
the numerous canvens, was the “biggest of 
all” cliff villages, His description sounded 
titterly fantastic: the men knew he was enecely 
spinning a varn for thelr benefit, Still, 
they rode olong the canyons they ‘leave 
watched the cliffs “just in case." 

True, houses were to be found in the caves. 
The cowboys had seen a number of them. In 
the small stone reumes, luilt under overhanging 
cliffs, the men had come upon bits of pottery, 
cornmcobs, and a few stone tools. 
dent that at some time Indians hal lived there, 
But Acowite's story of 4 great cave containing 
a large town-seemed unbelievable, 

Silently the two men rede across the mesa, 
forcing their way through the thick snow- 
covered forest. The cow tracks they folliwed 
led them always to the north. At last the 
trees thinned out and rock ledges began to 
chek under their horses’ feet as they emerged 
on a barren rocky point at the edge of a 
canyor, 


(): A SSOWY day in December, 1285, 


A Silent City of Stone 


Suddenly Richard Wetherill, who was lead- 
ing, jerked his horse tea stop, 

“Charlie, look at that!" he ¢ried, 
actoss the canyon, 

As Charles Mason joined his companion his 
eves, ton, went wide with amazement.There 
across the canyon was the “biggest of all" — 


pereritinie 


aay 


It was evi- 


a Silent stone city almost completely sheltered 


DY En enormous cave (pages 374-5), 

From end to end the cave was filled with 
stone houses. Some were piled story upon 
Slory, rising even to the arched cave roof. 
More than anything else, it reminded them af 
1 palace or castle built in o cave. and jt was 
this impression that caused eh lnter to name 
it Clit Palace (pages 355, 357). 

Acowitz: wae right. Mure than half a 
century of search has proved that Cliff Palace 
te the hivwest al all cliff dwellings in the Mesa 
Verde, 

As Wetherill and Mason-sat staring there 
on their horses, the swirling snowflakes hid 
some of the ruins: rulable and bushes concealer 
athers. One large ruin on the opposite canyon 
rim was completely covered with a high mound 
of earth, But, in all, ten ruins lay cold and 
silent within range of vision, 


CUnf Palace Housed 4) |niians 


Tf the two cowbovs could have stood in the 
same spit some two and half centuries before 
Columbus discovered America, they would 
hive seen a vastly different panorama, Then 
ench villawe was ulive. Each hummed with 
activity as-its brown-skinned occupants went 
about their daily tasks, 

In CUE Palace at least four hundred Indians 
made their homes, The other near-by villages 
were smaller, but protiably seven or eight hun- 
dred Indians lived in the vicinity. 

Their hich cave homes protected them fram 
their enemies and the eletnents.. Crops from 
their mesa-top felis filled! their bins with corn, 
beans, and squash that carried them safely 
throush the long winter months. 

In the courts and on the terraced housetops 
the women bent over their cooking fires. 
Wisps of smoke drifted wp the cliff faces and 
disappeared inta the flake-filled sky. Pots of 
broth and stew bubbled over the coals, and 
bread baked on flat stone griddjes. Aged 
men and women toasted their arthritic bones 
around the fires and talked of bygune rluys 
When “things were better,” 

In the mealing rooms the young women and 
girls, plied their grinding stones, reducing the 
brichtly colored corn te prechots meal. The 
constant rasping of the stones was made bear- 
nhle only by the melodious netes of the grine- 
ng songs (page 376). 
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Children and dogs scrambled 
obout the terrace] villages: 
Their nose, added to the gob- 


bing of the turkevs they dis- 
turbed§ created] a din that 
echoed through the canyons, 
Low chanting vores. of . the 


priests, a6 they carried on their 
ceremonies in the underersunil 
ceremonial rooms, pdderd a deep 
undertone. 

Each villace was a terraced 
apartment house built in » cave. 
Fach was a-simple farming com- 
rritenity’. 

Despite strunge cushime and 
unusual surroundings, Ife im 
cetieral was much like. thal im 
many of oor own Small, back- 
country farming communities 
mM the 19th century. 


Vien Ruins Stil LU nexplored 


In the years that followed dis- 
covery of Chiff Palace. hunelrecds 
of additional ruins were found 
Even today the total oumber is 
ELE]! Wow ff |= Tho complete 
archeological survey hes been 
made of this area in which the 
ancient farmers freed for mdre 
thin gf thousind veers, 

mot ollat the rims are im the 
Caves: even more are on the 
OPEN Mes tops. 

The chit dwellings. some 300 
of 400, are the nwiet spectaru- 
lar because uf their wnusunl 
location in the faces of the elit, 
Thev ore also better preserved 
becuse the sheltering 
have protected) them trom the 
elements. 

Artifacts left behind fv the 
Ch Levellers ire also well pro- 
tected. The cowboy discoverers 
found that a wealth of sach ma- 
terial could be obtained with 
smill effort. Pottery, baskets, 





Likts 





fabrics, “1 0Tie ariel lithe Loos, 
turquoise and shell jewelry, 
burials and mummies were 


found in a marvelous state of 
preservation, 

For nearly 20 years after the 
discovery of the great cliff chwell 
ings they slood unprotected, anid 
large collections of grtifacts 
were taken from them to various 
pirts of the world. 
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oronwinioary. Hick clits surround Colorado's “green table” on all std lhe toesa itaell, mamed ly Fim 


Bul by 1906 steps were taken to conserve country, About 20 miles long and 14 witt 
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Pheusands of Years ave prehistoric Indians cavers in which the spectacular chi dwellings 
figrited ta Anernca from ther Asiatic home: are foun. 
land. In the Mesa Verde region they devel Che park occupies only the northern halt 
oped one ot the most amazing cultures of pre- oof thi neta: the southern half i still a. part 


-'8 is c ii F me ¥ 
C Owen Ane ricn if ihe Southern lite [nda Reservation 
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Fromm 1,000 te 2,000 feet above the surrounding stoncdine travel spits of America, 
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Che National Geographic Magazine 

: ribber-tired symbol 
ivilnabon he slips 
lisaek through [he aoe. 
Under the guidance of 
A PATter-natuiradist pro 
vided! by the National 
Fark Service, fe climbs 
Hown Lae cliff and steps 
Inte the cave that shel- 
ers One of the magril- 
icent Turis. 

For a restful hour the 
visitor lives with the 
mncients: Thestories of 
the ranger bring the 
venerable villame to life, 
and Stone Awe Anverica 
lives again to remind 
the listener of man’ 
humble beginnings 








Wisit to an Ancient 
Village 


: bein 
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Saar — a CH all the cliff clhwell- 
— “i ings, Balcony Hinise 
Sms to bre {tees faivor- 
ite, with @ sensahonal 
location on. the face of 
the cliff, Its waolls ure 
untisually well huilt 
atl many orwinal roofs 
are still in place, In 
the rear of the cave is 
a bountiful spring of 
Clear, cold water, always 
welcome On 2 Sumner 
tfternoon (page 357.4). 

(suided by a ranger 
naturist, a party of 
uninitiated visitors sets 





“Will | Look as Well 1500) Years from Now?" 


A Dess Verde wisttor calle on “Esther,” one of the best preserved mummic 
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mmm: wriehs 1 poole which pores Esther withowt ber ononil college atude ‘ni who 1s 
Mmokstiuiee (pure 47 sStudvine srcheolon 


He spends only the 

Excellent highwavs lead to the pork, But) summer months in the Mesa Verde, where he 

the tortuous trails the cowbivs built are still) finds beth summer emplovment and a chance 
there; Ute ancl) Navaio lindinn= offen use to study archeclogy at first hand 


them, ‘Semel the mare ventures visiteurs Che walk-to Balcony Howe Dro yes sy, atic 
Hiss trawerse these oll trnils inte the hack Hie aa ft soon below the rin. Above if 
COUnLtTy i the overhanging canyon rim: below is the 


ATest of Le fark visitors preter in spent sheer cliff: face. Wluire pire vider the hich 
their time im the oreas that cun be reached cave, and the Cliff Dwellers gladly accepted 


by automobile, Within a few days a vaca this defensive location, 

Linnist con revert ta the prehistori¢ times of fhe entrance to Baleony Howse for visitors 

1,000 Veurk apc i thas point ss Liv oo tiadern 30sfoot ladder 
In hs own Car the wrerttor drives to the tim [page dbz | he Indians had mo «such 

Of the canyon above one of Ue chit dwellings. entrance from berhiw, for they had no lone 


The moment be turns bis back on this feet, Ilaclder, Here the fun begins for the raner. 
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lor tt 1S hiscduty to bring 
these people “back 
live.” By this time 
he knows every person 
In the party and has 
singled out these whe 
need help, Dy one party 
the vinngest menber 
was a girl of three: the 
nldest 0. veteran of 5&8. 
Selther of these needle! 
help; they climbed the 
ladder with perfect 
EASE 

When the visitor 
stene off the ladder, he 
m in inte endl my the 
ave, bul his view «if 
the ruin ts cut off bv & 
high wall, He fallows 
[he ringer through a 
dark pustace alone the 
rear will of the cave 
ine sucienivy steps into 
the Twin 

it isa breath-taking 
mament, Her is a 
large open wdobe-paved 
court with the vitulted 
cove roof histone far 
oul over TL, 

Cn three sides of the 
court are bGeawtifulls 
lvanilt TW SLOTS hires, 
Along the founh side 
i the sheer cliff, The 
Chi folks no terror for 
the visitor now the 
Ci Dwellers built a 
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law sturdy will a Lond [iris pia Erde rt holeeds @ erowp ol Navaljes in singing ard) dance arotind 
the edge 3 ES helt yi , ait, iin ir ball a VWerds is it lenient Mn i. Hen a tends © cornfi hl on 
children feora falling [ibe mead te] near CUT Palace june io maintain the park eecune Son i 

% oe E Pa-88 Fe Larne hel weber Pct SSiiritta) iWwwre 3 litdseht Side sturt, vellow Berowdhuns 
inte the abvess if rHa). DM Le ReCKC ated) pares 


Practically ev rv 
Vieilor steps to this woll and, leanme on it Raleony Howse 
Chin in hands, eases silenth into the canyon, tures" houses. ROTneE TOOMLS, an) kivms, oF 
It if o thrilling view sive. hunebred PTEMCnigl recs. 
sigsiett i tiny arroya at the bottom The houses afte simple, rectanzulor rooms. 
OF the canyon, Beyond it rises the opposite seldom larger than & by 10 feet: Verv few 
wall, and in the sheer clifis sharp eves can have window openings and the doors are srrutll 
discern more caves and cliff dwellings averaminig atewt bo by 24 inches. Every decir 


ahh ws twooor three feet above the flew THEIL 


1 | 
t 


has three types of stryc- 








feet below is t 


Twe-story Houses Have Baleonies er uit Seine | 
of the wills are plain, sone are plastered: a 


ao need to explain why the Clit Dwellers few bear paintings in red] and white. The 
ehiiee the high caves for their feanes, Their nots of poles and adebe are law. often too 
anciinty t obviois. Rain, anew, anil wintl low to cleat the head of wo stanrine peer 
could not come in: no human enemy could Each room woe once the bome of w family 
invalele Dhe villages were as secure as any 1) served principally as a ¢leeping room and 
swallow’s nest hanging on the face of o cliff, in it were stored the fiamile poxvsessions 
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The business of living was carried on in the 
open courts, 

Most of the structures nm the ruin ore two 
stories high, Under the upper doors are 
narrow walks, or haleonies, that bead from one 
rocm fo the next. One well-preserved balcony 
caused the cowboys to give the ruin its name, 
Balcony House (page 363), 

Some of the stonework is amazingly good. 
mee hundred years have not produced even 

a tiny crack, 

The storage rooms are small structures, 
often merely bins, that were built in odd nous 
and crannies. Here were stored the corn, 
heans, and squash each harvest produced. 

The structures that perplex visitors are 
the kives. The modern Hopi Incdians call 
their underground ceremonial rooms “kivas,” 
and the name has been borrowed for these 
roqnis, Which served a similar purpose. 

There are two of these circular, subter- 
ranean tooms in Baloony Howse. Now they 
stand open, but formerly they were roofed 
over. A small hatchway in the open court 
was the only indication of the room beneath. 

Fach kiva served as & ceremonial ree, 
clubroom, and workshop for the men of one 
religions society. Evidently there were at least 
two ancie lies in Balcony House (page 357). 

This t the setting for ‘a typical village of 
the New Stone Age in the Meca Verde—a hivh 
cave containing some 35. houses, two cere- 
menial raoms, adequate storage space, and a 
spring al clear water bubbling fram the rocks. 

Throughout the world practically all civi- 
lized people have passe through the New 
Stone Age. Tt was the time when man tovk 
his greatest stride away from savagery, Dhur- 
ing this period several extremely important 
things developed: agriculture, domestication of 
animals, houses, pottery, polished stone. tools, 
and the bow and arrow. 


Crops Grew on Mesa Tops 


The Cliff Dewellers bad all of these things, 
hut they had no knowlede of metal, ‘They 
were truly a New Stone Age peaple, 

Balcony House, seven or eight centuties neo, 
Wis a simple farming village. Sixtw or eighty 
people lived in this one cave, 

Out on the mesa tops were the fields, Dur- 
ing the growing season the men trotted up the 
tow holds they had cut in the face of the chif 
and cared for their crops (page 361). Raitt 
fallin the Mesa Verde averages over 18 inches 
a vear, enough for dry farming. 

The villagers were short, heave-set Indians. 
Their Asiatic origin was clearly evident in 
their brown skins, straight black hair, promi- 
nent cheekbones, and so-called “slant eves: 
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Present-clay Pueblo Todians are of the same 
tpe, and it is from these modern descendants 
of the ancient people that we gain our ideas 
of their religious inc sxcial life.” 


Women's Rights in Clif-dwelling Society 


Women otcupted an important proesition, 
The social system was nvatrilineal, with de- 
scent of lineage and property following this 
female line, When a boy married he went 
to live with his wife in her house. 

Although the women helper to build the 
houses, theirs was the light work of plastering 
inl pointing. The men did the heavy work, 
with a large group of relatives assisting. 

In the present-day Hopi village the young 
groom may live in the house of his mother-in- 
law for severnl months after the wedding. 
When it is evident that the two young people 
are going te mike s suocess of their marriage, 
the relatives get together and build them 4 
bouse of their own, 

Just as the Mesa Verde house belonged to 
the women, the vchildten belonged to the 
tuother’s social tan, The father was somewhat 
of an outsider. His social relationships were 
with his mother's people and he spent much 
af his time in his old home. Ti you ask a 
modern Hopi where he lives, he will tell wou 
his wife's house, Ask him where his home is, 
dnd he will often mention his mother’s house. 

Clif Dweller men spent a great cheal of 
tink: with their ceremonies. Throughout the 
vear there was a definite succession of such 
events as the priests fallowed their ceremonial 
calendar, Most important were prayers for 
the ever-vital rin. 

The spectacular presentalay Hopi Snake 
Dance and the impressive Corn Dance of 
Santo Domingo pucblo are modern equiva- 
lents of the rain dances of the CViff [wellers. 

Fertility rites were oiso important, 1s were 
the ceremonies that assured success in the 
hunt. Helif in witches and malevolent spirits 
was Strong, and ceremonies wert thought neces- 
sary to counteract their evil deeds. Countless 
ceremonies were held for the trestment of 
wariciies tks: 

Aris and crafts orcopied much of the time 
af the people of the littl village. Everything 
they used was the result of ther own lalwrs. 
Since they were without metal tools, produc- 
lion was rather slow. 

Cliff Dweller wornen minke beautiful black- 
on-white pottery, From the crude clay they 
shaped the vesuels with their hands. (So 
potters wheel was known tn prehistoric 


*Ser “Erilian Trilies af Purbho Land.” by Matthew 
W. Stirling. Natiowar Gromaren Manan, No- 
wierribee, 7, 
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Amerca.) From native plants and minerals 
they concocted their paints (page 341). 

When the firing process was over, only a 
heap of ashes stood there on the ground, but 
from within those oshes.came pottery of super- 
lative beauty. Lt was gracefully shaped and 
artistically decorated. Muys, pitchers, lndles, 
canteens, jars, and bowls were produced. They 
served the sare purposes aa the pots and pans 
of any modern kitchen. | 

The men produced cotton cloth, bows, 
Amws, stne axes andl hammers, bone awls 
ind scrapers, stone knives, ropes, jewelry, 
feather blankets, and the all-important cere- 
monial objects. Each man could make any 
of these, but he preferred to specialize, 

Here lived a flint chipper; there was a rope 
muoker: acress the court was a man who wove 
fine cotton cloth. So it was throughout the 
Village, Exchange of goods was by barter 
and often by warbling. In the cliff dwellings 
are found painted sticks like those with 
which tht Navajo and Pueblos of today 
ploy vambling games. 

A Day with the Clit Dwellers 

At any time of the day a eroup of men 
were engaged In some game of chance. Artow- 
heads aeainst sandals: stome axes against cot- 
tan cloth; o feather blanket against a necklace 
—anyvihing that had value served o¢ stakes. 
Jewelry was the most valuable possession, An 
inch af beads would buy a bow: a foot af 
beads almost anything @ mun meecbedt. 

To. visualize the doily life of the Cliff 
Lwellers one need only think of one of our 
small frontier tuwns of o few decades ago, 

Early in the toring the sun came over 
the apposite canyon rim and awakened the 
peome. After o simple breakfast of corn 
fread and meat they went to. their tasks, 
The women chonged the juniper-hark 
diapers of the babies, bound the happy infants 
to their cradlehoands, and hung them on the 
ends of real poles to swing in the breese, It 
was those lomy days on the pillowless cradle- 
board that caused every Cliff Dweller’s skull 
to be perfectly flat.in the hack. The strange 
detormity lasted through life. 

Some of the women cooked: some mace 
pottery: some worked at the grinding stones, 
A: few climbed to the mesa-top to gather roois 
and berries in the forest. 

The turkeys were driven out of the cave 
to feed along the slopes. Children and dogs 
swarmed over the canyon walls, making life 
miserable for the squirrels, chipmunks, and 
other small animals they hunted. 

When the sun grew tow warm, the men 
returned from thé felds and dozed the warm 


hours away or worked, at their wairiows crafts. 
Later in the day the hunters teturnad with 
deer and mountain sheep over thelr shoulders 

The evening meal was more eluborate than 
breakfast hod bees, Cora bread was imevi- 
table, in ane of several versions, A thick stew, 
perhaps, or green com, orn pt of green beans 
might be on the menu, Deer ment ronsted 
over the coals was a delicacy. Sometimes a 
fat prairie dow or a grouse brought happy 
exclamations from the hungry men, 

The fowt was placed on the floor in the 
pots in which it had been cooked. Each 
family gathered around in a tight little circle. 
Fingers were the only tools nel the single 
rile of etiquette was “‘fitst come, first served,” 
The fond was boiling hot, but fingers long 
accustomed to this type of eating dipped 
into the pots recklessly, | 

It was a noisy meal—the better the food 
the more finwer-aicking and. lip-smacking, 
After it was over, a deep, rumbling belch was 
the highest compliment for the cook. [1 indi- 
cated happy, overfed contentnent, 

When at last the great full moon soared 
up autof the eastern horizon, Balcony Howse 
was 4 quiet, happy village, Women and 
children were already dozing on their pallets 
of mountain sheepsking, From the kivas came 
chanting of the priests and the voices of men 
who were telling endless stories to the bows, 

An old man snured; a restless: baby whim- 
pered: up on the mesa top a covete howled 
at the moon, Baleony House was wrapped 
in the night, 


“Needic’s Eye” Entrance Lent Security 

After giving his party this glimpse of Bal- 
comy Heuse as it was when occupied 7O0 
Years age, the ranger leads his visitors from 
the ruin, To get out, cach must pass through 
the “Needle's Eye,” the Indians’ only entrance 
to Baleony House cuve (page 340), The 
Chit Dwellers came in from the south on a 
high, narrow ledge that ron about 400 feet 
along the face of the cliif. 

Just before it reached the cave, the ledge 
passe! behind o huge boulder that leaned 
avainst the cliff, The only way of entering 
the cave was by going through the crack 
lwhind the boulder—u crack three feet wide 
am 25 feel honp. . 

In the eyes of the Clif Dwellers the pas- 
fige was tao wide. Two stone wills were 
built in the crevice; through each wae left a 
tunnel so small that a man could just squeeze 
through on his hands and lenees. 

The tunnels are quite o test for some of 
the members of our party. Wide hips and 
bay windows do sot pass through easily and 


ave 


slender visitors are soon in hysterics as heavier 
members wrigarke i hreugh. 

Startled gasp< ate heard as the visitors 
emerge from the tunnel and look up, Ahead 
if the most difficult climb af all! (Page 364.) 
Up the almost vertien! cliff isa zigzag line 
of toe holds with only slender chains for the 
hands. Tt is too late to tum hack: so, sum- 
mening their courage, they scramble up the 
cliff. and are at list on the comforting flat 
mesa Top, 

Visitors often ask their ranger guides od 
questions, 

One evening Dr, J. Walter Fewkes, the fa- 
ms archeologist, gathered his visitors around 
the campfire and told them of the people who 
live! in the Mesa Verde so long ago, 

“Are there any questions?" he asked. 

From the flickering campfire shaduws came 
the serious voice of p young wornan, 

“Why in the world did the Clit Dwellers 
build their homes so far from the railroads?" 


15,000 Years in 3) Feet 

The first goal of the visitor is the Mesa 
Verde museum, in the headquarters area, 20 
miles from the park entrance, 

The exhibits show graphically the life of 
the ancient Indinns, Outstanding are the 
five dioramas that enable the visitor to cover 
o period of 15,000 vears by walking 30 feet! 
Executed in miniature, these dioramas cover 
five ancient cultures, 

The hurtin figtires: are four inches high 
and all objects are designed’ on the same 
scale, Every detail is trie to life. 

The dioramas show vividly the startling 
progress midde by the American Indians after 
they came from gia to the New World, 

In the first one ore shown the ancient 
hunters of the Southwest of perhaps 15,060 
Veors ago who are referred to ae Folsom man, 
Their qulture was exceedingly primitive: they 
were nomads who depended: upon each day's 
lal] at Linnie, 

The second diorama shows o radical change. 

Agriculture had developed, and inthe Mesa 
Verde the Indians of 1.800 vears ago. were 
Taising corm and squash, The colture was 
still fairly simple, but the greatest step toward 
hich cultural development had heen taken. 

In the third diorama amazing progress is 
evident. Houses were being built, pottery and 
the bow were in use, and the turkey had been 
domesticated, In the next one the stone 
wall was perfected! and the large pueblo struc 
tures resulted, Cotton cloth was being woven 
and arts and crafts developed rapidly, 

The last diorama is the climax of the whole 
story, [tas.a reproduction of one great cliff 
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dwelling, Spruce Tree House (page 359), ond 
shows the [nclians af the Mesa Verde al their 
cultural peak. This, the Great Puchle perinel, 
lasted for 300 years, It was the climax in the 
development of the people and ended only 
When a meteorological catastrophe—a yreat 
drought—drove them from the Mesa Verde. 

One exhibit that attracts especial attention 
shows thi diseases from which the CHif Dwell- 
ers sliffered. Firmly implanted is the belief 
that Indians were excepthimally healthy. The 
bones af the Clit Dwellers are mute evidence 
to the contrary, Abnormal bone growths 
show the effects of rheumatism and arthritis 
a¢ well as such strange disenses as periostitis, 
Perthes disease, and osteomyelitis. 

The teeth of the Indians were in shocking 
condition, Common ailments were atbrition, 
ciries, abscesses, pyorrhea, impactions, be- 
nign growths, and loss of teeth, The skull of 
one ole man shows that he had lost 21 teeth. 

The collection of mummies, gruesome re- 
miner of the ancient people, strangely fusci- 
nates Wisitors, | 

Centuries ago the Indians buried some of 
their dead far back in the caves behind the 
houses. The bocies were covered with dust, 
dirt,ashes, and trash, These dry materials 
gradually drew the moisture from the Hesh. 
Slowly it dried out wntil every trace of mois 
ture was pone. The process wae entirely uo 
matter of natural dehydration, 

There & oo similarity between the Mesa 
Verde mummies and those.of Egypt. In the 
latter the remarkable preservation was’ due 
to deliberate embalming with chemicals; In 
the Mesa Verde it was duc to the dev condition 
of the coves. Just as a juiey plum dries and 
shrivels to become a hard, wrinkled prune; 
eo does the human body dry anrd shrivel A 
“human prone” ts the result! 


“Esther,” Glamour Girl of Lond Ago 

The most farious mummy in the muserm 
ie “Esther” (page 352), Seventeen centuries 
ae Father was a young worn of 19 or 20. 
When her untimely death occurred, her. snr- 
rowing relatives placed her body in a crevice 
in the rear of a cave. Eighteen other bodies 
were placed in the same crevice. Through all 
thase centuries Esther and her companions 
sat there, waiting. 

Finally an amateur archeologist found the 
burial crevice and the bodies cate to light. 
Best, preserved of all was this body of a young 
woman, and to it the finder gave the name 
“Esther.” As Esther this mummy has pc- 
quired a definite personality; people seldom 
refer to her as a mommy, 

Esther's manners are not above reproach 
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A Spring Onee Lised by Clif Dwellers Still Bubbles from the Floor of Buleony House 


Thick Liwer of pone 


their water noppl!, stores of fore; ane 


—she le definitely making faces at onlookers. 
Her tongue ts extended and clenched between 
the teeth, the left side of her méuth is drawn 
up, God her left eve is squinted. Mothers 
olten point her out as & horrible example: 


Eackiround of the Cl Dyvellers 





The first Indians to practice agriculture 
in the AMflesa Verdés region gre now known 
us the Basket Makers. The name wes given 
to the culture because of the superb baskets 
aod woven bags that are found in the caves 
they occupied about the beginning of the 
Christian Era 

The Basket Maker culture was simple. 
Somewhere tn their rovtnyes they fae acquired 
corn and syuash and the idea of farming. 

Instead of the bow they used the ofletl, of 
spear thrower—a short stick with which they 


threw o cart, 
Aut 22. 400 the Busket Makérs aoc- 
quired important things: they had Jacked 


andetone eat the Aiean Verde jn mick ie 
Water filtering throurch the atone carried the Indians throwch dre spn: 
Lever cdefionpes 


near reins for rain ane melterl Fi Ww 
Halrone Howse inheadbtonts, with 


cotild have withstood n long siéee 


They began to build houses wand make pottery, 
and a little loter to use the bow and arrow. 

The early part of the eighth century bezan 
what archeologisis call the Developmental 
Pueblo period. Ut tasted for about 300 vers 

Hoiises were built in compact villages, with 
all roams adioining. This: was the origin. of 
ihe pueblo (Spanish for “village”) type of 


architecture that dominated the Southwest 
uretal the SpMiniiarcds frrivert 
Until recently, it was helleved thot the 


Busket Makers, mostly longhesded, were sup- 
planted by broadheaded newcomers 
0, (00, New studies indicate 1 

i eroncns, 

The: Basket Muker cradle, made of reeds, 
contained a soft pacl an which the baby's 
head rested, permitting its soft skull to develop 
normally, The Pueblo cradle, which the 
Hasket Makers adopted, was rigid, often just 
a thin board, ane on it the baby's-head rested 
without -a pillow, This caused the soft skull 
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Centuries Pave Caused Surprisingly Litth: Decay in These Marvels of Masonry 
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to flatten, ‘Thee the hard cradle was. one 
important factor in gradually. changing the 
shapes of Basket Makers’ skulls. 

Dring the Ith, 12th, anel bath centuries 
the Pueblo Indians built the huge pueblos 
that charactertee the Great Puehlo perio, 

During this period the Indians reached the 
peak of their development. For almost 1.000 
fir culture head been rising. Maw 
for 400- vears the people enjoved the results 
ol them efforts for cultural progress 





years 1 


The Great Drought—Mesa Verde Deserted 


‘Thee, just hbetore the end of the 13th cen- 
tury Nature turter! aeainet the Indians-of the 
Vesa Verde, anc within a short time the great 
Biel Wiese was wert tintele TH} (ans Tari, 
Every pueble, every chif dwelling was silent 
andi empty, Only the eerie wail of the covote 
and the mournful call of the owl echoed 
throweh the Canyons, 

In the veur 1276 drought settled down on 
the Southwest. That drought lasted 74 years, 

The record of the great drought comes to 
uw through the trees that grew during the 
dry period. Tn the thick and thin rings is 
reveled the weather of those ancient tines 





Year after year the crops failed and the 
soring= dwindled, Turning their backs on 
their homes, the Tnciuns drifted away, booing 
to find better conditions elsewhere. 

Before the drought wae over, oll of the 
Inhabitants of the Mies: Verde had gone 
never to return. 

There i§ ample evidence that many of the 
Miesa’ Verde Indians: survived the drought. 
They drifted off to the southeast, soirth, and 
diuthwest, anil mingle! with other Pueblo 
lodinns 

Cradually they lost their Mesa Verde iden- 
tity. antl today it is impossible to Say that 
any certain people came directly from the 
Mesa Verde 

aoaoresult of the Jong occupation of the 
Mesa Verde by large numbers of Inelians, it 
i a porodige for the prcheolopist 

The total number of pit houses; poeblos, 
wl cliff dwellings may run inte the thowsineds. 
Cf all these fewer than two dozen have been 
excavated! The rest stand as-a challenge to 
the archenlowists of the future 


*Siy “Secret of the Scothwest Salted bY Talkative 
Tree Rings," by Anileew ElGtott Dungeles, Natio AL 
Uinakaprin MAGAFIXE 
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Easter Eow Chickens 


By Freverivn G. Viesncrou 


Hiustvations by National Geographic Photographer B, Anthony Stewart 


Brower, Jr, son of a prominent New 

York attorney, saw in the Natiowat. 
shOGRAPIOG MAgaztNp a pleture which fired 
his Imagination, It was a painting of the 
Araucana chicken. of Chile, the only domestic 
chicken that lavs a bloe-shelled eee." 

Now, after more than 20 vears of effort, he 
has developed a flock of “Easter ega chickens” 
that lay ees af delicate pastel shades—not 
cory blie ones hut green ones. pink ones, ariel, 
most recently, an egg of a rich alive-drab oobor 
that looks as if it had been predaced especially 
tor the United States Army: 


Chickens with “Whiskers” 


The Aravcana chicken that caught Rrower’s 
eve was a strange-looking bird without a tail 
and with it round tuft of feathers like whiskers 
on each side of the neck at the juncture with 
the head (Mate VEIL. 

Most intriguing of all a0 the vouth ful 
rower, raisin chickens near Monro, Orange 
County, New York, was the skv-blue color of 
the Araucann egy. Blue is his favorite color: 
Why, he reflected, should eaus- be merely a 
monatinaus white ie brown? Mavbe some of 
that Araucana blood would make it possible 
fo produce bhie ess, 

Bostonians: Brower knew, like lerewn eyes, 
while white eggs sell best in New Vork City. 
Perhaps some other cities, be mused, might 
show o preference for blue ¢ags. Anyway, his 
ea Would have a built-in trade-mark, crented 
by the mysterious chemistry within the builies 
of his hens 

Stronger, however, than hope of gain were 
love of Nature, the desire to accomplish sime- 
thing. unusual, and the challenge presented by 
the difficuliies Involved in perpetuating this 
rare breed. 

Correspondence with the Department of 
Agriculture shivwed that, as far as it could 
learn, not asingle living Araucana then &xisiecd 
in the United States. Two breeders. were 
known to have owned them, but the birds 
hard died, 

Brower thereupon determined to get some 
Araicanas from Chile, But from whom? He 
combed the poultry publications ane finally, 
in-an incubator catalogue, he found « testi- 
monial letter trom a chicken breeder In San- 
tiago, Chile, ome Juun Sierra Z. He wrote 
him—and nothing happened, 


(): DAY 21 vears avn, young Ward 


hi 


At last, after a vear and a half, he had an 
answer to his letter, The pure Araweana, it 
said, was exceedingly rare, if net extinct, and 
months of fruitless search had been the cause 
of the delay; even the Aroucanian Inctians 
had interbred their namesake strain with oom 
moner kinds of chickens. Hawever, Sefior 
Sierra had hopes of obtaining satisfactory 
hits from a iriered, 

Six months later came word of success: 

“Your letter,” wrote the obliging Chilean, 
“has remain! unanswered for the reason that 
Abr. Haverbeck’s fowls had all become disease 
with Diphtheria and I was compelled to wait 
until they had recovered, but it happened that 
all the birds died with the exception of one 
hen and one male bird, «o that T had to give 
up the idea of obtaining the birds from that 
source. | was, therefore, compelled to oltwin 
these from other sources, and have now been 
able to secure 2 Hens and 1 Malebird which 1 
propese to send you with the text bout <ail- 
img , 

“The 3 birds are all different in colour, as 
it is impossible to secure birds alike as no one 
in the country breeds them pure, and these 
are best can le obtaining.” 


Three Desmal bomigrants from Chile 


Shipping costs consumed most of Brower’s 
mifest capital, as he was not lone out of col 
lege and was determined to he independent, 
But the sacrifice seeried well worth while when 
ninally be saw the crate unloaded an) con- 
griutulated himself upon owning Arwucanas 
at last. 

Carefully he opened the crote—and beheld 
three of the saddest-looking chickens he had 
ever seen. His heart sank us he saw that the 
trip had leit them more dead than alive, 

Could these really be Araucines? The 
moster abviowsly had Dominique blood, One 
hen was part Rhode Island Red and the other's 
family tree had contained both Rhode Island 
Red and Barred Plymouth Rock ancestors. 
But the little red hen hae the-odd “nompless.”’ 
ot toilless, silhouette awl all three hal feather 
“whiskers ""—itrade-marks of the exotic Arau- 
cana breed, 

Tt was the autumn of 1930. ‘The binds had 
just gone through a winter in the Southern 
Hemisphere and now they faced another, ‘The 


* She "The Races af Damestic Fowl,” hy MTA, Jull, 
AATIONAL Giicharinc Manado, April, 1927, — 
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red hen wintered worst, but when spring came 
she Inid six eggs. All were depressingly 
brownish-white—ust like any other hen's egies 
—instead of the heavenly blue. 

Undiseouraged, Brower went 11 miles to 
beruw aged breeding hen. hot despite her 
best efforts none of the eggs hatelved. 

Meanwhile, Litth Red had laid four more. 
They too failed to hatch. 

Little Red laid three more eggs—and tied. 
These were placed under the brooding hen for 
a third atterspt. ‘Two failed to hatch, but the 
barnyard biddy ended her nine-week mara- 
thon in triumph by hatching out the other. 


All Hopes Bound Up in One Chick 


The next day the rooster died, Brower’s 
breeding stock now’ consisted of one hen that 
produced no eges and one day-olrl chick. 

“You've heard of a hen with one chick,” 
sive Brower, his mile blue eves twinkling, 
‘Sou shoultl have seem that hen, After all 
that work she was taking no chances: She 

watched over that chick as if it were made of 
geld. [t was the apple of her eve—and mine, 

“The lone chick turned aut te be a. fine. 
healthy rooster, styled after his father, ‘There 
were grasshoppers in alvnedance in the fall, 
and the. youre chick practically grew up on 
them, By spring he was bigger than his futher 
had been and far more vigorous.’ 

With the coming of this second spring the 
other imported hen was bred te the new rooster 
anid started to lay—creamy-white eges without 
w bit of Araucana blue. Five of the eggs 
hatched, Yielding three young rometers and 
two pitllets, With these and the other rooster 
Brower bean to develop his strain. 

Abowe wll, he tired for blueness of exg color, 
but he also scuvht to retain, the breed's dis- 
tinctive whiskers’ and so-called rumplessness. 
About 25 percent of his birds had the ear 
tufts, but all hod lost their nimpless quality. 
In Hrower's 1h years of breeding, only one 
ruimpless chit ken has appeared, and that one, 
a tooster, was killed by a car in 1945 before 
it could be bred. 

Throughout most of the first year, all the 
eegs were ordinary white or brown, ‘Then one 
dav, while caning the eggs. Brower noticed 
ane which contained a faint hase of blue in its 
shell. By careful breeding, year in, year out, 
he intensified the color. 

Hundreds, even thousands, of white-ege-lay- 
ing, whiskerless chickens were sold for the pot, 
while the blue-ere and whiskered stock was 
kept. More and more atten, eges of a delicate 
pastel blue or of a greenish tint appearel. 

Experimenting, Erower developed two cis- 
tinct lines of birds. 





One is pure Araucanao—or os pure 25 the 
mixed mature of his original Chilean birds 
wertilel pacronit, 

The other is about severi-eivhths this strain 
and one-eighth a mixture of other breeds irom 
various parts of the world—the vigorous and 
colorful Red Cuban Game and Silver Duck- 

Game, the big, hardy Brahma and the 
prolific Barred Plymouth Rock (beth of which 
tae brownish or pinkish eggs), Rhode Ishind 
Red, Coriish Game, and a dash of Silver 
Spangler! Hamburg, ornamental, good-laying 
Ancona, and White and Hrown Leghorr. 

The latter mixture is the strain Brower call 
the Easter egg chicken because, strangely, it 
produces a higher percentage of colored egg: 
than the one with more Amucana blood and 
the colors sre more varied, often including 
pinkish ees as well as blue or green ones. 

Convincing the Skeptical 

When colored eee began to appear with 
considerable regularity, Brower ventured to 
mention the matter to a woman reporter for a 
local newspaper. The conversation went some- 
what like this: | 

Browet: “Gawe!l morning. Say, weve get 
chickens wp at our place that lay blue eggs. 


Reporter: “Good morning, Ward, How's 
your tamily? | 
Brower: * ‘Oh. thev're fme. ... But Tsay, 


we've got some chickens that Jay blue eggs.” 

Reporter: “It's certainly been a hard winter, 
hasn't it?” | | 

Brower: “Yes, it has; But [ wanted to tell 
vou about my chickens that lay blue ees” 

Keporter: “Oh. ves—blue with the cold, 
blue with the cold.” 

And she went off down the street. 

Later Brower encountered the reporter on 
the street with a loca! dactor and aguin men- 
tioned! his blue ewes, The doctor peered at 
him with professional interest, 

“You con't believe me, either one of vou,” 
Brower said, 

“Oh, yes,” said the doctor soothingly, “OF 
course we bLeliewe you, Ward. Blue eges. OF 
course. Certainly,” Hut his manner said, 
“Poor fellow! It's been a hand winter, Hes 
harmless, but we'd better not cross him,” 

Eventually, however, the eggs themselves 
convinced the most skeptical. 

“Ts it something vou feed them?" many 
ask. But as poultrymen know, the color of the 
eggshell cannot be influenced by special frerl- 
ing, though certain substances, if fed te chick- 
ens, produce egies with yolks bright red, for 
instance. Shell color, however, is determined 
by the chemistry of the hen. which in turn 
results from her inheritance af genes. 
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This Easter Ede Hen Ably Defends Her Whiskers 
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aster Ege Chickens 


Except for the shells, the Brower Easter 
ege= are undistinguishable from other egos. 
To me and to Tany Stewart, Narto~art Gro- 
GEArite photographer, they tasted exactly like 
the colorless fruit of less talented hens. 

In an incubator we saw baby chicks emerg- 
ing from eges of blue, green, and pink, The 
chicks were three different colors—white, 
black. and brownish striped with dark brown 
ind black (Plate 11). There is no relation- 
ship between color of egg and color of chick. 
A pink egg, for Instance, may produce a 
chicken that will grow up to lay green eggs. 

So single hen, of course, lays eas of voried 
Easter hues; Every hen is a specialist and 
lavs an egu of the same color every time. But 
Brower's Easter ege chicken flock contains 
Specialists in many different shades, 

Blue Plus Brown Vields Olive-drab 

One week before we arrived a new egy made 
its appearince in the Brower hencoop, Tt was 
a detinite olive green. Only one hen was lay- 
ing this “new look” egy, the shell of which is 
s) heavily pigmented ws to be entirely opaque. 

At Cornell University, where poultry scien- 
tists have made a careful study of this unusual 
breed, the investigators crossed bhicegg stock 
with a brown-shell stock and produced eggs 
with olve-coloted shells, Such a cross is 
doubtiess the explanation of Mr, Hrower’s 
“olive-drab” eg. Eggs of a lighter green 
are apparently a result of similar admixture. 

Walter Landauer, Professor of Genetics ai 
the University of Connecticut, is studying in- 
heritance of ear tufts af Araucanus at the 
Storrs (Connecticut) Agricultural Experiment 
Station and would tike to study inheritance of 
rumplessness, if rumpless birds can be founel. 

When T showed an assortment of Brower 
“Easter eats’ to Dr. M.A, Jull, Head of the 
Department of Poultry Hushandry at the 
University of Marviand and author of the 
1927 National Grocuaratc Macaztne ar- 
ticle that launched these experiments, he 
noted that the shell of a blue, green, or olive 
eee has color all the way through (M4. VII). 

At the Agricultural Research Center of the 
Department of Agriculture at Beltsville, Mary- 
land, Dies. C, W. RKanox and M. W, Olsen of 
the poultry section of the Bureau of Aninial 
Industry showed equal interest and accepted 
some tees from the Brower flock for experi- 
mental incubation there: 

Dr. Alexander Wetmore, Secretary of the 
southsonian Institution ancl Vice-Chairman af 
the National Geooraphic ‘Society's Research 
Committee, remarked that the collections of 
the National Museum include shells af similar 
eees from South American chickens, He te. 
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called that the Nutional Zoological Park at 
Washington has exhibited specimens of the 
breed, billed as “Easter eee chickens.” 

“Tt early February, 1928," Dr, Wetmore 
sald, “1 received a hen of this variety and 
several eggs from a friend in Valparaiso, Chile. 
A rooster and hen from the same source came 
fo me the following July, Here the three 
lived fora time and the ae produced blue- 
shelled egee in abundance. 

“Bluish eges are common on the west const 
of South America. You find them in markets 
from Valparaiso north to Callao, Peru. “Thev 
une reported even to Panwa, 

“The Araucana in typical form has been 
last through crossbreeding with other strains, 
and the blue-shelled eegs now are produced 
by hens varying widely in appearance,” 

The oriin of the bloe-erg-laying character- 
istic is unknown. One story is that chickens 
Which Landed from a wrecked vessel crossed 
with the tinamou, a small South American 
member of the ostrich trite, which is virtually 
Hitless and Lays colored eps. 

However, Dr, Wetmore, distinguished or- 
nithologist, told me that he believed this 
would be biologically impossible, He is con- 
vinced that the Armucanna, like all other 
Atmericin breeds, is derived from chickens 
Imported te the New World from the Ol¢. 


Effort to Stondardize Breed Bedun 

Although it had been previously reported 
that the Araucana wits unknown to science 
tntil about 1914, Dr. Wetmore pointed out 
that hens laying blue eggs were mentioned 
as long ago as 1880 in reports on the Indians 
af southern Chile. Since that time they have 
spread widely in western South America, A 
few have reached Europe, as well as the 
United States. 

In this country there are now several 
breeders of Araucanas, and an Araucana Club 
has: been formed. It is headed by Ivan N- 
Cuthbert, of East Ann Arbor, Michigan, who 
is attempting to standurdize the breed. He 
and Brower hove exchanged some Araucuna 
stock, and his chickens lay colored eggs, 

“The credit for my Easter ege chickens,” 
says Ward Brower, Jr., “belongs to my uncle. 
John Brower, an architect and man of wide 
interests. whe showed me that NATIONAL Gro- 
GRAPHIC article more than 20 vears age.” 

Brower alan raises ducks with “Easter bon- 
nets’ —topknots nearly as big as their heads 
(Plate VIN). But the brood of which he and 
his young wile are proudest consists of thelr 
five children under the age of five, whom they 
plan to bring up with an equal interest in the 
world of Nature around them. 


*“Poneve” the Tarsier: Philippine Natives Cooll Him “Old Nien of the Minwntains’ 
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Secking Mindanao’s 


Strangest Creatures 


By Cartes Heizen Wuarron 


PSOOUCAPTURE wild jungle animals was 
adream | hat carried through two years 
#& of Army service in the Pacific, Then, 


discharged in Manila in the fall of 1946, 1 
got my chance to “go south.” 

John N. Hamlet, biologist on leave from the 
United States Fish and Wildlife Service, was 
im the city, preparing to depart for the south- 
em Philippine Tslonds for special zoological 
research, 

"Come along and help nie on this problem,” 
Hamlet suggested. 1 eagerly accepted the 
oppurtunity. 

A few months in Davin, Mindanao, con: 
vinced me that T was in the midst of animals 
and birds so little known as to be zoological 
rinities, mostly unseen in American zoos, Pap- 
eyed tarsiers; hairy-tailed tree shrews: flying 
lemurs, Nature's most ¢ficlent gliders; huge 
monkey-eating exrles—a multitude of peculiar 
and ture forms of life existed practically 
under my nose. 

Fascinated, T resolved to bring same hack 
to America alive, 


Home of Curious Animals 


Geologically, Mindanao is an interesting 
island.” Some geologists think land bridges 
once connected tt with Borneo and ‘Celehes 
(mip, page 395). At one time it was prob- 
ahly five islaneds instead of one. 

Through the centuries, geological changes 
here and in other parts of the Thilippines 
allowed certain curious forms of life to develop 
independently. Some of the strangest live on 
Mindanao, especiilly on Mount Apo, highest 
motintain in the Philippines, 

Many aoologists havé traveled the Pacific 
islinds without once having glimpsed such 
curmus animals os tursiers and flving lemurs, 

Often it was pure luck which led me to lo- 
Cale certain animals and birds: Sorte, like the 
spectacular monkey-eating eagle, were really 
rare; others; like the tarsier, were common, 
once their home had been located, 

My first job was to acquite initial speci- 
mens of these and other supposedly rare ani- 
mais and to determine their natural foods. 
I could then learn to feed and cage other speci- 
mens in same central, sheltered location, The 
mest =P willl be to find substitute foods 
und te develop feeding methoés which would 
be successful in the United) States, 

Only in the case of the fying lemur dic my 
svetem ultimately fail, and, except for re 
unfortunate arrival in Oakland, Califomia, on 


ABD 


the Fourth of July, with all stores closed, even 
this stratum animal might have survived to 
delight scientists and 2ov-go0ers, 

The commanding officer of the only United 
States Army unit in the Davao area helped 
mie set up headquarters fn a deserted ware- 
house. This provided adequate light, vet 
protected the cages from pouring rainstorms 
and the inkorn curiosity of the Filipina, 

The only, and often unreliahle, way to get 
inte the wilder areas was by small motor 
launch. The mest cooperative, but not the 
smoothest riding, of these was the Cofwoehgar, 
a converted mival boat belonging to the 
Columbian Rope Company, which was en- 
paged in transporting aback fiber (Manila 
hemp) and copra along the rugged const. 

Friendly Christian Filipinos on this “hemp 
run” would battle any surf to get their cargo 
through, Sometimes E carried my animals to 
Davao on this trim littl launch, though often 
[ wis marooned for a week or so and kept 
husy cramming food down voracious throats 
while waiting for the bout to appear, Occa- 
sionally 1 went through sieges of fever, during 
which [ regretted my isolation in the impene- 
trable mountain. wilderness. 

For months after, in nightmarish dreams; 
I would ‘see again a seminaked nuot-brown 
cargo bey, waist-deep in foaming surf. On 
his head he precariously balanced a fragile 
cage full of tarsiers while waiting for o lull 
In the pounding waves to dash to the surf 
boat aad deposit his precious load, 


Large Staring Eves in Tiny Face 


The tursier (Tarsivs corhonarias) was my 
chief quarry, Only two, so far as-I know, had 
been seen alive in the United States. ‘The 
animal isa small, primitive primate, exceedl- 
Ingly specialized, It developed from the same 
stack that has given rise to the monkeys and 
higher primates.t . 

This is one of the very early types of mam- 
male which have come down to us relatively 
michanged. Bones of tarsiers have been found 
in southern California rocks of the Eocene 
period of some 50 million years ago, and also 
in Wyoming. Today, on Mindanao, tarsiers 
appear to thrive best in second- or thind- 
growth thickets along the const and in valleys, 

‘See “Mindanay, on the Road to Tokya," by Fredd- 
erick Simpich, Natonal Geocwarmn: Maar, No- 
wember, 1944. | 

Sec, in the NarinwAl Gaerne Mocagore, bv 
William M. Mann: “Monkey Folk,’ Muy, 1948, and 
"Alan's Closest Counterparts,” Aust, 1940. 
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ALost of the tarsters modest length is tail. 
A large tarsier measures some 5 inches from 
the nose to the base of the tail, which t= shout 
10 inches Jone 

The tarsier had odd, leathery ears that cao 
he folded] to prevent injury, but even more 
remarkable features are the rie Sharing eves, 
They are vere eficient orbe al astonishing sine 
for so small an animal. Since they can be 
moved only shghtly in their sockets, the 
tirsier must pavot its Read about, even to 
mnepec! something o fiw inches to its rich 
ar left 

Puzzhng, too, are the torsier’s tues. ‘The 
second wm third toes of each foot bear long 
sharp Claws, atl right angles io the toe, while 
other digits have small. flat nails (puge 3884, 

To observe the many curious yet practical 
peculiarities with which the tursler is endowed, 
itis tHest to picture it in its native haunts. 
Here, in a thicket of smail trees, it clings 
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Tarsier, This Little Fellow Barked His Leg 


good ond cach tarsier meant the equivalent of two-or three 
olives brotigh! in the coahures th every conceivable container 


Pe iwitlos carcyvitig 
Feslininitif id turin: 


Their lavarnte way of ine in 


hently to an upright limb, aided by long 
fingers equipped with littl tound tenacious 
pads on the ends, [ts small soft-furred beech 
i gravish. tinged with buff and redilish brown, 





Tal Serves as Prop 


The tursier props tiself on the limb by its 
rathke tall, the basal section of which. for 
nbout two foches, bs stiff: the remainder ix 
normally exible 

Sow it is night, and the animal leaves its 
vine-tanivled hide-out in the top of a small tree 
in a series of jong, tapid hops from branch 
tu branch, Tt propels its 3-cunce body across 
o-foot paps between trees. in leaps made pice- 
Stuike ty arnt eloneation cf the heel bones, In 
the oer it Salle oolong, ears extended, hands 
and feet drawn up, med toil trailing behind. 
An instant before landing, the tail swings -up- 
word, anid the long hind legs come forward to 
touch first and break the impact (pares 396-7). 
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(Collector Wharton's Expedition Bought Pythons “by the Yard" 


Prices quoted in Filiping mony range from the equivalent of abowt 31.50 (UL. 5,) for a four-foot soma, 


or python, to $37.40 fora 28-foet specimen. Sor. Wharton's able Filipino assistants hold ow retul, of reticuintesl, 
reithen ated a crested] serpent ewele, which eats emall snakes. Signs advertise S30 for o monkev-exnting eagle 
St te SS for a cig¢wang, or fivine mur, 50.508 to $2.40 for a civet fea), ane 2 crates apiece for gecko 
the lirards which native: Weltome in their houwtes fo tat insert About 4.000 geckos were fod to the tureies 


lt is spring and the tarsier & uttering # appears, head first, and «& but the first of 
eeries af locustlike chirps. Bul now its long, many. to fourm the mhtly reps [he wor 
delicate: ears hove cought the taint sounds dertul eves, during this operation, are mere 
of a large beetle crawling on u& branch a few = forty slits, completely covered by the russet 


fect behind. Slowly the head rotates, owl-like,  evelids 
intl the animal looks clirectly to the ren. [ had built an elaborate cage for my ferst 


In the darkness the large, wide eves open to tarsier, [ thought | should be lucky to get 
the Uttrast Enormous pupils gimest com- flist one during the entire trip, and because 
i | ; ES " a ' a pr | a. . r 2 . 
letely obliterate the cheétnut-calored iris, [ bad heard many tiles of their delicate 


Waving ers move ferward and backward nature, 7 prepared for the worst 
and rapielly locate the insect. The eves detect One day IT recerved] worl that my Moro 
a slikht movement of the prey. This & all animal catcher at Madaum, on the head of 
the dinner invitation the tarsier needs. With Davao Gulf, had o tarster on the plantation 


A scarcely perceptible shift. it Bushes across of the Internotional ‘Harvester Company. 


the intervening smuce foster than the ei'e cin Horrowine a rickety een, bk dmye aver 40 
follow and lands on a small branch. niles of pouch read at a furiows rate, ferrving 

Vhumbless hands snaich the luckless beetle two rivers and acattering pumetes carat 
in] bring tl to the teeth, where needle-shag out of the road im my haste tu reach the 


Incisors shear through the hard shell in i series animal before it expire 
of crunching bites. The beetle rapidly dis- Dall, stately trees bordered the richt-ot- 
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So Sobersides Is the Tarsier, with lis Look of Impish Glee 


Actually the “era” i detelving, for the croature | 
faurht, -Bitlen fingers. abendini fir tie 
Natives who cumlured adult male tarsi 


lithe tHeih, When nul frightened, however 


brivis hey 


way, the roadside itself was garbed im the 
Fieaming rel Of calla ils, like red flags 
diong the way, Hut I had no time to enjoy 
this beauty, 


*“Dehcate” Torsiers-(Coon Take ft 


On arriving, [ was taken aback to learn 
that my supposedly fragile animal had spent 
the nignt balterme and thumping agaimet the 
wire screen Oo the plantation managers front 
porch, So great, however, was my belief in 
the delicate nature of my charge that I ch 





net drive over ten miles on bour ‘all the way 
hack to Davao for fear that the jar at higher 
species wield fatally upset him 

Smnce this episod, tarsiers have been shaken 
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fur foo kuippw at leing 
pained e=picssnn 
torre fla 
the tirswr-is gentle and lnoifiemeive 


graphic NI azine 


out Of trees, hove been 
acchdentally knocked 
af high porches, hove 
Survived! Storms: at sea 
which tad me prostrate 
with misery. have dived 
on starvation diets; en- 
dired days of travel by 
irplane, trock, and ou- 
tomotile: lived through 
world al poppinit flash 
bwhs and eager, curi- 
OS Sec liors, And Vel 
have cime through 
alive, till retaining 
characteristic wistful 
and angelic expression 


on their savage litle 
haces 
The frat top. inte 


the wilderness of the 
“itnhngant Peninsula 
cati@hl me entirely un- 
prepared tor the num 
ber of tursiers which | 
found, Harry Hoog- 
sitaal, Assmtent (ura 
lor of Jnweects of the 
Chitigo. Saturol Pls 
tory Afuseum, was miso 
im the ared, lending an 
expedition, and we 
agreed to wisit this [o- 
tality together, he to 
prepare skins from clea 
=H Mniens ane j to 52 
cure live animals 
brrels. 

We lone 
on heayy surf antl the 
baat departed, While 
Hoogestraal andl | were 
retahlishing camp near 
the beach, we attracted 
foot coneus Manolo tribesmen who had 
been chopping a clearing in a second-erowth 
thicket near by. We told them whal we 
WILT ter 

Invagine Our Surprise when three metives 
mn up abeut two hours later, each bearing 
ao tarsier in his hands! The creatures. re- 

tw scone through their increible 
eves, the pumils now reduced to tiny horizontal 
slits by the breeht sunlicht 

A six-month catch in two bourse! Tt was 
inbeliewable. The animals had been fright 
ened from their hiding ploces by the falling 
trees, andl hacl been run down and cantured 
hy the bolo-wielding laborers (page 399), 

The was onhy the start. 
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amusing os the tursiers 
were, T had littl time 
to oliserve them thor- 
cughiy, for [ began the 
never-ending job of 
lerding this gluttonaus 
company, which rap. 
Wily grew in numbers 
day by day. 

We had offered the 
unheard-of sum of $5 
American for each tar- 
ser, Since natives or- 
dinurily worked! several 
weeks for that much 
money, tarsier hunting 
became the order of the 
dav. My funds: were 
Shin gone and we went 
through Hiowegstraal’s 
about as fost, mean- 
while trying desperately 
fo find an excuse to 
cut the price. 

Al first. I necused my 
companion of having a 
hal effect on the ani- 
mals, aa well as moking 
me nervous. He. sat 
in front of my cages 
with his row of preserv- 
ing jars ready and a 
glean in hic eve, fust 
waiting, [ theught, for 
something to clic. 

Miany tarsiers cid die 
from injuries received 
in the wild scrambles 
attending them capture 
nt the bands of some 
nitive who didn't want 
his two weeks’ salary 
hopping off through the 
trees. Hoogstraal, 
whose jars were drendy brimiul of snakes and 
frogs, began to cast anxious eves at every tin 
can an bottle in the area. Meanwhile, my 
troubles had fust begun. 

When several cages were filled with-tarsiers, 
the housing situation became acute, We had 
neither poile por lumber, Soon [ wns faced 
with the formidable task of caving, us well as 
feeding, fifty or more animals thai not only 
ate a tremendous quantity but required item 
like grasshoppers and livards, which ate mal 
the easiest things ti) catch, 

Tackling the housing shortage first, 1 bound 
strips of bamboo together to form new tages, 
but these airy affairs allowed grasshoppers 
and geckes. placed inside as food, to escape 
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Curious Animals Survive on Mindanao m the Philippines 
Most froitial collecting areas der the author were the north end of Davao 
Gull, Sarangani Peninsula, and the reghon of ,650-foat Mount Apo, the Philip- 
ak, ‘The inset shows Mindangs’s relutionship jo Borneo and 

Celebet, to whith seme eeologlets belkeve I was unee connected (page 459), 


through the plentiful openings. 7 solved this 
exasperating problem by stringing the live 
food items On a small wire suspended down 
the center of the care. Thi enabled the 
animals to reach up and pull off a morsel, 
Twenty Pairs of Goggle Eves 

As my housing problem grew to apprallitys 
proportions, in desperation [ sacrificed my 
mascquito bar and draped it around a pole 
frame to form a rectangular structure holding 
20 tarsiers: This makeshift affair surprised 
me by not collapsing until several days later. 

To Jock into one of those cages and see 
20 tarsiers lined up on a branch inside, 
all watching vou with their big brown eves, 


Su The National Geographic Magazine 
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Secking 


wis a thrill | never ex- 
pected) as an amateut 
rinturalist, 

Locnl grasshoppers 
and tears. plaved out 


quickly. Since «ach 
tarsier could consume 


about ten) hoppers or 
hve lizards » day, there 
seetiiet| to be mo soly- 


tion to the food prob- 


lem. I sent natives out 
ly get ant tees, a! 
which the animals 


promptly turned up 
their pug neses. Each 
dav seemed longer jond 
longer as T looked in 
vain for the small boat 
to nose Tota the green 
waters of the bay. 
Ona later trip to the 
Battie tired, after experi- 
ments in Davan had re- 


veiled the fact that 
lairsiers omild he in- 
uc to eat raw tment, 


the matter of food syp- 
ply in the freld owas 
considerably simplified. 
Crows and coucals 
(birds af the cuckoo 
latnily) abounded near 
our camp, and = the 
warm breast meat wus 
tiger: accepted 25 
Fone, eS 

But en my first trip . 

[ was soon confronted 
by 100 hungry tarsiers 
and f hac not leamed 
of such easy escape 
irom the tood problem. 
In despa oone day J 
hiked to a. local ¢reek 
aod caueht a handful of small crabs: 
occurred to me, resembled insects in 4 gen- 
eral way and might fool the little animals. Tw 
mv relief these small crustaceans were pounced 
OM aS eigeriy as a juicy prasshopper, 

The nihthy noises “made by tiny sill 
THaUths «¢ racking unl chewing insects, now 
higmented by craks whane shella crunched 
with a particularly loud sound, disturbed my 
companion's sleep, But I got great satielac- 
tion out of knowing the animals had something 
to chew on and thereby might survive, 

Other animals and reptiles which the natives 
brought in from time to time made mi ow 
sleep fitful, Ome night a 12-foot reticulated 
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Monitor Lizards Eat Rats, Chickens, Even Stray Cats 


ark-and-vellaw tirord 
native end lashed te a pole 
lnrcng the wire front of their coge,” 
ctce | was toroed to paw twice for the capture af the 
the United States 


ame ate much. lareer—was ease! bw the 
“Sliny of these powerful cpeatuns escaped. by 
eav= the author, “This became irnitating 
came fzeni He browet 


Python continually writhed and thumped 
abort on the floor at the foot af my cot in 
no sack of dubtows strenvth, while at the head 
of my bed o fving femur tried to chiw his 
way out of a weak bamboo cage. Tt was an 
#asy mutter to dmagine thot one or the other 
was Inase, Each new sound drew me upright. 

Most of my tarsiers were cought by natives. 
Somintimes a whole family ol Manobos would 
troop in with two or three tarsiers they had 
Silas «| while clearing the family garden. 
Esualiy they tied the “little fellows around 
the waist in the manner in which monkeys 
ate often dd, or they carried them in some 
cleverly made container (page 390), 
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Wiry, Tireless Bagobos Pack Kare Animals Chut fo Caovilization 


"They carr eneclally mode came containing tre’ shrews enucht tn the wilds olf Witty. Mownlt Api “Lt 


5 i t a 

: ’ Are ‘ fea ad Fi Fo a a Perera, ae peer aed We I hort _ 7 

mpi pre ¢ivered ta keep the animals quik Coming dow le Monta hr. Wharton re iL 
© : ny 1 I i 

waded this crvttalelear tiver, the Situlun, for three hear | wus crrotly ofmoaid the borefoot natives: wogld 

1 1 Tt " | | 1 a i kl Een ia II r i ply" 
tt hie) chewy THY precios curcu, But wae EE hee Mii Tl 1 oireailenel 
[ 


: 1 i 7 
Of more than a hiindred recorded captive wavs tear the top and almost Laster than 


i 1 = 1 k : 1 ' 
nt lent half were cougcht clinging to small owe could ron throuwch the underbrush, Wher 
irtes peor the rroune om croicn, m when Pye vone was @xnageterl, i lucing (he tarster 

' ' t , a > t 
herwise in ploun view during the sy the littl annnal was shaken out and grande 
J 5 Tae —_ ins z J =_ 2 a nl Tea pel | j a i 
One morning | decided to organize mv own on the ground. At this incligmity the tarsiet 
hunt mm the boot of obtaining some pictures wwiveled bis head about and sank hrs teeth 
: : 7 n rr’ LL = : L ri: | J [ i sah} r 
of tarsiers ty natural surroundings Liv nto his captors him ine Tor a pPere- 
region to be séarched tay between the base ine Vell and no little blood 
at a mountain anti a large cleared area rw F “i ae 
ee aR eet ae lavel Parsiers Gaather Round a C.ariplire 
chose a portion of the (hickel on lev 
pane re . eRe eat et, ae apes ae j Hinked fir | hold 
eTround Where S2verEl Of lhe ahs Pi] been Pies, Gnd Lips blinked by ina, Ne a 
1 = i | ae ri is Lat z 7 7 oem 7 e . 1 sa | a a 
heard at night Whispering jin Lalking, a8 powertul aliraction fo the tarsier. | wos told 
the natives put it. Three bovs spread) out that in the higher mountains on a cold mht 
= i] 

il 1 J t 7 - . - a = =e 

j Pou h the STowih to Smne Chseewy eaen curing Lie TR SAO t hee naive Orten 
' k 1 . 1 I 9 = i ; | ] 

aossitde hiding place and to shake likely- build uw fre and then withdtaw several words 
| 


looking trees: Within 30 minutes one of the The oma, of the Ablmnotws call them, then 

crew velli ad | rushed over to find s tarsier eather around the fire. Sometimes there will 

siting in & bunch of vines, peering. down w be three or four, hopping about hike mihatire 

his would-be captors kangaroos and warming themselves before thi 
| snapped a few pictures as the animal line 


leaned with speedy hops from ttee to tres Natives spot the location of a tarsier b 
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Suhve Hunters Search the Hrush for Tiny limps with Big Staring Eves 


Spd on by the fabulous offer af 3° 
the weird Titik oreatures (pages G88, 197, 
this thicket tor planting coconut tree: 


inal 40K- 7) 


ts strong, heavy oder, which seems to hang 
oo the moist gir, Several times [ have de- 
lected this rather cisagreenble scent while 
Wilking down o trail, and ence the smell was 
accompanied by a loud shrewlike alarm call 
This sound is in sharp contrast to the beawti- 
fal birdlike toll or twittering of the torsiers 
when everything ts quiet and peaoesul, 

*atives call the tarsier “Old Mian of the 
Mountains.” Tt is cunous how these [Hitle 
animale like to sit amd hold each other for 
hours. Folklore has it that a tursier will clasp 
the neck of a dead companion for half aw dav 
before neleweing it . 

A belief prevalent. among the Manobas fs 
that papa larster gives medicine to the mother 
ithore chitdbirth and actually ails in the labor 
by holding his mate's stomach during the 
crotical moments 

Although males fight savagely 
eelves if penne! together, 





mone therm- 


LHrSiers are ire- 


nplect® lair tires man anil basi 


Ci J = " 
From # tiriier’s ¢ Mew ort (he 


qi iz " am 1 | binns Le th hia ated | wail i f itr | 
He, Hoey spaced trees with muy eel] wpricht fimbs. an! homerow 
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! Ln wall Bes ry ees 


dropped evervthing to purse 
found by bolo-wielding tribeeamen cutting 
pol is weal atiording plenty of insect 
vine tangles for daytime protection 


Many Wier 


(quentity found in the wilds in pairs, or a 
mother may carry a voung one at her breast 
with be VOLE tering Line «as a 


Compan, 





TEES & 


Mhce on Tarsrer's Bill of Fare 


In captivity T found the tarsiers would eat 
—in sdeition te. thet previously tentioned 
Wt of fare—beef, liver, meal worms, and 
small mammals such as mice. Experiments 
show that three adult fence lizord« onl ten 
June beetles pryvire a roo daily reyes hur 
these voracwus littl creatures 

In the wild state torsiers subsist on insects. 
lizards, ant probably mice, thus ranking 
omone the must camiverous of the primates, 

the Alanobos insist that the tarsier ests 
charcoal, So persistent is this belief that the 
specific name af the Mindanan toirsier is 
corbonarms,. The fact that it is often Tound 
In bumedover areas may have something to 
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Strangest Creatures 





A Baby Plymg Lemur Rests in a Furry Harnock Formed by Its 


Veet the mother ie honging upeide- dawn from 


a branch 


lia ti ; 


hairios TT 


Nlother 


tie youngster hos ow perfect ceodle, But when 


bo Eldes Drom tren to tree, if fos te cline for deur life How the lemur jands-oo @ tree without mashing 
tie lithe one is vet oo movetery.” fave the. author It mike no perceible efirt-to land emaily lis cape 
Chetty Gitte anes wes te get wet imeide the minther’s membranes and she would leave them hanger on a liml 
lo dry, then come buck later aid pick them: up.” 

ict ih] , 1. yo L oe é 
do with this legend. Although | placed char- hathrobe six <ize< larye, With amazing 
coml in every cite for weeks, | never saw any speed it dashes alung the underside of the 


indication of a likine for this material 
Snce | cold oe suppl. the tutslers. with 
everyihing they would oftdinarily eat in the 


Wild, | had the problem Of Suppiementing their 





food with extra vitamins and mineral. —1 
soon hit. upon the idea of injecting ez yolk 
into the abdomen ol lizards and grasshoppers 
with a hypodermic nevelle. 
* Living Magic (lurpet 

Meanwhile, other strange creatures were 
Mmecling my astonished eyes: 

Words can scarcely describe thal jungle 


Ody, the fving lemur /Cvnace pivanl es 
taiges). Some goologists assume it to be in 


a transitional stage between the tree mammals 





and the free-tiving bats. 

[magine, if yu can, a catsized animal 
hanging slothike from the limb of some jungle 
tree, Fesenbling & ginnt tropical fruit but 
covered with silky, sett brown fur chec 
here aid there with velluwish white 


unfolds hidden membranes 
like a oman struwpling into 


Sttedlenty it 


wintil it looks Fil 


limb, springs onto the main trunk. and leaps 
upward in a galloping motion with almost the 
aility a squirrel, 

AL ths pent the now incredulous watcher 
et a Glurred leap, ane out an the still jungle 
air floats petlect gliding machine 
Buia ever developed, looking for all the 
i like a small carpet with pointed ends, 
sailins through (op pPisite fave ), 

Since the wing lemur is unique, scientists 
class if it 2 Separate the 
Derniontera. The membranes which rive this 
creature its remarkable power elide and 
tut in the alr from tt cf io tree extend {nm fT 
(he underside of the flat jaw and continue to 


Lif 


thie 


nist 








=| Ha if 


lien order, 


ihe very tip af the foot-long tail, ‘The y even 
join the toes, which look like me af woTne 
well hota ary Wan Lic CTEALOFe. 

Flying Lemurs Lise Teeth for Comb 


Adaptation to & particular existence has 
feached a peak in the flying bemur, with its 
distinctive mcd ravel ond fom! hahits. 


It feeds on nothing but green leaves. buds. 
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Down from the Hills (Conve This Wi 


Hin offering wae a pet tarictic, a-zmall hornhill 
and) other fine,” save the author, “that 


lhtough which he gives her food 


and: young seed pods, These it shears with 
molars surprisingly like the trinngular teeth 
of sharks. [ts fine fur and the need to keep 
itself scrupulogsty clean have led to the use 
of the lower front teeth as a comb 

Young flving lemurs cling 
nmuathers breast during flight. When she ts 
at rest, they Oght their way out of their 
pither's basset to perform their littl toilets 
while hanging over the edie, so to spenk. 
Holding on with the front feet, they turn 
ther “bathrobe” wrongside out in evacuation 

The slightest tap oon the den tree, wayalls 
ome venerable giant set on o forested hillside. 
may send four or five lemurs lunging out of 
the shitlike entrance, Filipinos who know 
the animal's ways stand poised with bow and 
Tow vf sel a snare in its absence, for the 
meat of the lemur is much stiuacht 

In areas where lemurs are plentiful the 
Inibesmain waits until dusk in a coconut grove 


goress thelr 








‘thas El A trike 


d Munobo, Bearing » Bird fur Sule 

“The bird squawhed) so persistently for ite papaya [ruit 
3 [ had to pet rit of ir” 
the habit of walling the female inte the pet with mud during the brooding period. leaving onls 


In some epics Of feertihall fie taale hme 
as will iole 


through which the animals pass on the way 
to their recularly wisited food trees. ‘He then 
Chuibs the slow-witted gliders as they hit the 
palms near the ground at the end of a plide 


A Flying Lemur ot Home 


[In the face of this continual persecution, 
the difficulty of finding these animals at home 
in order to seare ther forth for pictures in 
Hight, may well be imagined. I set un my 
cameras without reward at no fewer thin 20 
den trees alter having painstukinely cleares!| 
Ihe surrounding jungle so that the animal 
would be silhouetted gainst the sky 

[ found tne at home, strangely enough, not 
30 yards from the headquarters of the mu 
nicipality of Caburan. From this palm- 
thatched hut a lorge aren of almost virgin 
lerritory was governed man areal a 
handful of native police. 
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The-slit was some i) feet above Maia, prownd 
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ina huge buttress-based balete tree (a stron- 
gling fig of the genus Ficus, supposed to house 
momes and spirits) which had surrounded 
and strangled some other forest giant, long 
rotted away, leaving a multitude of passages 
and holes. 

As a vine was mittled on the side, a large 
srayish female (males are mostly chocolate 
brown) paused for a moment In the opening 
and launched out into space, After dropping 
10 feet or so to gain speed, it drifted actoss 
to a nearby mamakau tree (Dracontomelwin. 
doo) ant hitched upward out of sight, 

One fiving lemur shot from this same tree 
by members of the Chicago Museurn's Mhilip- 
pine Zoological Expedition measured 31 inches 
wcross the spread of its front. lees, 

Flying Jemurs make fine pets from the 
start, for the majority make no attempt to 
bite. When the soft fir is stroked as the 
Creature hangs upside down at rest, one 
notices its sweet, agreeable odor, 

The animal may show resentment at such 
jamiliarities by harsh aquedils, which seem to 
be as loud on the intuke of breath as on the 
Hischarge. This produces a continuous, nerve- 
wracking noise that sounds like a pig in mortal 
terror. 


Black Imp Saves Lemurs’ Food 

On Bohol. one of the southern islanes, the 
fying lemur has survived in a comparatively 
deforested urea under the most curious cir- 
cumstances, On this island the lemur feeds 
on the lives af the nengéa, of jack fruit, tree, 

The islanders believe thata small black imp 
called ogte dwells in this tree and that any- 
om harming the tree incurs the wrath of this 
spirit, bringing all manner of evil to the 
howehold The ogta may show his dis- 
pleasire by inexplicable pranks, such as puit- 
ting pull-over garments on a post stipporting 
the house: a thime that no human could do, 

Although the cutting of trees on Bohol has 
reduced thr once-lixuriant forests, the flying 
lermutr has been assured of a steady fool sap 
ply in the jackfruit tree, untouched by the 
bolo because it is guarded by the gt 

Five fiving lemurs started their trip to the 
United States, including one of the rare. red 
phases. All expired en rowle tut one, which 
survived! aintil | reached New York. There 
it refused all offerings of food and died, to 
the despair of many distinguished sewlogists 
whe came to have a glimpse of the first, but 
we hope not the hist. of these peculiar creatures 
to reach the United States-alive, 

The tree shrew of the Philippines (Urogale 
cuerci) as muvh of o surprise to the aver- 
tie iin as it is of value to the scientist. For 


Strangest Creatures 405 
in this foot-long package of energy, which 
lonks like across: between an anteater and o 
squirrel, some zonlogists see the dim begin- 
nings of primate ancestry (page 406). 

The Philippine tree shrew differs preatly 
from North American shrews. Among the 


differences ote its large size, red-brown fur, 
hairy tail, and its surprising ability to climb 
Te and feed partly on fruit, 

ew 


animals con exhibit the ceaseless 
movement and speed of these long-snouted 
creatures with ears that would look more at 
home on a monkey: To fuel the coil-spring 
muscles of this animal Tejuires an enormous 
nmount of frit, insects, lizards, and, in the 
Zoo, Taw meat and vegetables as. well, 

Lp Mount Apo for Tree Shrews 

T brought back almost a dozen of these 
insectivores, previously unknown in eh 
so far as | know, after a journey up the flank 
of Mount Apo, 4 voleand of intermittent mild 
activity and magnificent grandeur. 

Mount Apo can be seen, when its 9,690-foot 
peak is not shrouded In clouds, from Davao 
city. This is one of the principal ports and 
a leading town of Mindanao, situated in an 
area Which produces more abacd fiber (for 
ropes, twine, nets, etc.) than any other spot 
int the world, 

Apo appears close by; vet its summit. i 
four davs from the nearest roid ever the 
most rugved trails imaginable. Tt wus over 
one OY these precipitous paths up the Sibulian 
River that | traveled to get to the village oi 
Todaya and the home of the Philippine tree 
shrew (jaage 398). 

The ability of all members of the shrew 
family to. escape from containers is well 
known, JT therefore took the precaution of 
sending. ahead native porters loaded with 
sturdy cages to hold my intended cantives. 

in my arrival T was elected bv the chief. 
As J swung my jungle hammock from the 
hewn falters of my host's surprisingly clean 
hut, P could hear on every side the shattering 
explosions of green hamboo, 

When the natives burn on area for a clear 
Ing caller] a comgin, where they plant their 
sweet potatoes and com, the stems of the 
haniboo shatter with terrific furce. When I 
first came within earshot of this fusillade on 
inmy way to the village, my first thought was 
that a company of Japs had somehow gotten 
ligether enough arms to mid a village. 

The first shrew, with « fbher noose about its 





stout little waist, was brought to me by an 


exhausted but grinning tribesman. The tree 
shrew, feeding In the morning hours, regu- 
larly visits certain fruit-learing trees growing 
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A Mindianso Tribesmean Loads His Silent Blowgdun “Arnillery” 


bolt ee tn lie dhe ATT ES wh trom powertul lume propels the licht dart, Blowrone 
The tult af ecatten fi fie hcl rybjaes ive! LS E i | 
now ae curele veard bw the Barolw The itrory disk br the man’ eur has ae ime fang an tech ated o 
bali in clameter, requiring a file od thats sige ins etretcler car lobe Froem bee belt poojects the hilt of bis 
loner utility knite: Such Inbeemen of Mindanas helped im the quew rune ite) curious animal’ fife 

7 | |. at oe = : f . = | Ba i r I T 
an steep, moist hillsides along the river the rare monkey-eating fagle (/daecopaega 


\ snare <et in the animals" ninwavs 
proved the most effective means of catching 
them. T caught them ales moa cride box trap 
made from hares strips, ey 
natives it could te 

The Bagebos in Todava are rarely vistied ly 
white men, but have had some contact with 


gorge: 


fa ‘5 bik fhe 


ron. 


Christian missionaries in the past. In their 
nightly eutherings for prever wml songs, an 


ingpiring ceremony, T was able to transmit 


mit’ TequUests Tit shrews. or faorrd-f die Vv, 
to «othe a aL Later. in their borg clikls 


l heard frequent peterence to “tarrit- 
mi) Americas,” the onhy words 


fryers 
bicta by [ove ar ee 
L would catch 

lhe tree shrew lives in boles in the -eround 


ar unter tece cliffs and bears alwuil fv 
vite in oa beal-lined) nest, according to a 


native accnunt, [tis strictly a ciay-lover pu 
during the mivht curled inte Light 
hall. The shrews are so fust and strong that 
twice they esoipel their in Daven, ele- 
ite all orecautions aml had to be relrapped, 


5 | if 5 re, Er '- 
the amusement of the Lownspeopt 


aly | i= Be 


7 id re = 


During wor early work on Mindanao my 
Friecul Haervaili t rermirkeal that df | eve saw 


iefervi) in the wild T would be one of the 
lew WW hite men to have Shim psec (Mics iit 
nifscent hired, 


Wlenkey-cater Sighted at Lost 


lt was frainv, misty day deep in the moun- 
in Of the Sorangum Peninsula when [ actu- 
ally lid see my fast eagle in it jungle home, 


| was stumbling down a slippery trad 


hams bleeding from the rator pdee= of the 

etout grass that was mv only help over the 
w 

roueh olaces, 


| had a bait monkey on m¥ shoulder, and 
the fitth: creature wae hiecdetled ther 
iu] miserable as wis, when | Tru 
Afanoha euide coming breathlessly up the 
pea ty with the new= that on eacle was sitting 
jet aces the valley 

“quinting with rain-blurred eyes across the 
deep gorge, | the am a 4anow-white 
breast stamlineg oul against the green verrlore 
of the hilewle, hven that hetance 
bird appeased tremendous: and the sight 
me with such jor that | momentanl 
my sadden plight histened 


TO fo ae ouotier trap, 


re: ceapel 


F 
LE EET 


cit Wh 


| 
EH 


erat 
down thie 


| 
Ey ria 
a 


Seeking 





Shender-tuibed, 
chietly 


Sy MMCEEELAT 


thor worker 


of Litres, 


| L Pa 
Phoueh the 


hivh FULL LHe ma ot tags 


Mindanao’s. St 


ae Miralanga, bide 


rungest Creatures 


or Pallid, Clowd Kats Emit Terrife ei bi Souris 


; wh 
CT ithe 


rat a FRAC 


1 Ful 
mnt 


ctrhis aol eh 


a Ukr fii 


tf tty 


i Mec Hewitt imclubrhes 


he lore variets ih 


a dece of beet or a mouse In one “hand,” Uhey whear the flesh away with ltaveriilie mcisora, When an levrit 
Hits u Stotugch-ache he stero: some of the unimal’ hair in waiter ancl drinks the heoth! 


[ had already spent half the day hunched 
ina blind high on the mountam, my pull net 
harted and reads, but J set poother: in: the 


in Cleared CaAMOote nateh 


old hardly «tan. 
lL watched the wrest 


raititall 
that 7 cn 
Por four long wet hoor 


rie ing 


uy } 


os 


bird as it sun ever chunniain pal Hica lily rli- 
eesting some monkey lermur at hal eniueht 
that morning.  fust before dusk it left its 
perch with a series of rapid wind beats, ihying 


With 


fo resented 


levrect td] siril [ts 
r Let 


rites. 
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low over the 
blunt, wile 
fost Wk 


Eagles Haid Pormyords 


This monkey-eating eagle is found only tn 


the Philippine Eslands aid is one of the mest 


4 , . 
Hesiraide eagles in the world from the view 
pomt of n zodlogival park. Mani people have 
ved for years inowhat woul seem to be idea] 


ribs 
is higit 


the lait without seeing ft 
i i white cli 
> Park mt bares 
me bold encuel 
Trom the yard of 


limes frog 
Hen irepe ciel eit a 
in June antl Juls 
Peat, Cher vcr. thes a 
to Like dogs, smd pipes 
a native dwelling 
The Alana 








cals. 


family with whom T visite! 


S 


In the eagle country had twice been raided 
In this manner (Mten the at 
four Strong, hadl been seen ravort arel play 
in the air above the tiny cabin, which 
perch! 8 steep mountainsile, 

The eating eaghe feedson almrest all 
native mammals and some reptiles. Tt often 
catches the flying lemur. The Manobos «loi 


eucles, three 
tc 


L a i . 
monkey 


thot the etele has learner to extch the Jeaur 
ay talking achat tibaee cit the latter a hah of 
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T he i larce equaled enily Hi 
these of Pinup fF the American 
Tropics, leave little Hheuibt as to their power 
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| | ba EVi 
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Phey upper almost twite as lorge as the 
feet Of the golden é@aghe of North America 
Che teat talon measitres: over three TH hes 
hen the curve 

Cine of the three eagles which T wae able 





lo dbticie died bring: alive te the Cnited States 


was captured bw oo gto of tribesmen alte 
t had altackel op latre monk v: a biryia fiery 
Lhe prey gl attr fold on the binds lee in 


a 


AO 





“llere’s o 


The Bache lad hold 
litlaW ts Lhe tei af 


freshly smawcited bro 
pines Kiet . (Manila. hemp! 


anral’s waitet ae if acurried throoth on of Hs Tunes 


Ayer. Wiig 


of eae —rractiod the Linnie States alive 


the sett part. Hoth fell struggling to the 
mround, the fall apparently breaking the 
engle's leg A group oof tribesmen, withim 
sight of the battle, rushed up and secureil 
bath muirticipants, ‘The valiant monkey was 
promptly eaten, but the eagle wos brought to 
Tt, 


Waourlike Crest Flemhtens Fieree Mien 


Only one eagle af this kind hacd-ever been 
nn puibhe exhibition in the Oniterd States, [t 
lived for nearly a year at the San Dhego foo, 
and then was presented to the University of 
Luliformia at laos Angeles. Such eagles are 
geod show specimens because of their sis, 
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iF %” their wild appearance, 
a anc) the tremendous lat- 
erally compressed beak. 
the depth of which ts 
probably greater than 
that of any other bird 
af prey (pages 407 ane 
405 }, 

The nostrils have 
been reduced to vert- 
cal shits amd the pale 
eves wive the head 2 
fierce look, heightener| 
inelect by a fall crest 
of Jong, fingerlike feath- 
ers that can be raised 
to form o halo about 
the head. Though I 
have assoctated closely 
with them for months. 
| hove never lost ad- 
miration for these pow- 
erful wild eagi¢es with 
the cold pray eves. 

The Manohar in the 
encle country wre prim 
itive tut  inedustricus, 
weaving beautiful cloth 
from the mative abaca 
Aber. Though less war- 
like than the near-in 
Bilaans, they still carry 
spears. taiws, aml ar- 
rows. Bross pons are 
uel 2s a tmedbem 
exuchiner, Five laree 
ones are equa) in value 
to one horse, Wives 
a3 well os horses, can 
be purchased with 
mnie 

Horses, chiefly stal- 
lions, are pried pos. 
wasioins, At Tor aa | 
could determine. the 
main use of the latter is in horse fighting 
The stalin are carelully grodimed for thes 
woes hy howts, which are bell of srme come 
meeting place, Natives gather from as far 
as ten miles away to witness this odd sport. 
There they make bets. whoop amd shout, and 
m general have a rousing gece tin. 

The animals are fouwht in o lane cleared 
urea. The clash is initiated hy a brood mare 
which reniaing on the scetie. Eich stallion 
is angered by the others presence, oni the 
ensuing melee is-one of pawing hoofs, reuring 
ol biting, neighing and kicking, with the 
tin heightened by shouts from the crowd. 
particubichy when one lands a telling blow 


(page 4005, Dianrting 


lnok=Ot plucked, 
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Even the  bloorliest 
cockiights pale in com- 
parison with this event 
which provides a great 
deal more action for 
the spectators, -e@sne- 
cially when one of the 
fa@zhting stallions tears 
out ino mad circuit al 
the area, forcing every- 
one to sprint for the 
nearest fence 

But ¢tallion fighting 
wee o Side ise with 
me. | hac to get home 
with mv collection, 

. decided to Wy the 
animals home fither 
than attempt the trip 
bv ship, <mce mit 
io and temperature 
problems were mvolverd 
in han linge the compar 
iively delicite caren, 


One-eved Tarsier 

on Trial Findhe 

Chine of the experi- 
ments lv owe of pre 
paring for the fight 
consisted of senching a 
tarster by plane to Ba- 
suo, i northern Lu 
fin, Where the cold 
tights mod high wlotude 
would test 1s ability tr 


eyrveiee under those 
CO pine For this | 
ches Bt | litser with 


enly one eve toad edt Het 
wise im Tebust tfenalth othe pri 
He was the most vig. @eed to bankrupt the 


F fitter fret. lletitenant 
CPenus aod voracious Neette edi tenths ‘be 
LOorsier | have ever ie aui | inl fut hain 
seen. of saw him Kill age! peeraaitent were thes 


wil devour a large & in Washington, Mir 


inch -skink Tizard in 
Sighth: more than four hers, T suspec tec! 
sironghy that We 7 kept him he would Be the 
mo oone to survive and he was naturally net 
desirable for exhihitiun purposes, Ae lived in 
Hagtio long encugh te convince me that air 
transert at Tessenable altitudes wae the tne 
SWeTr 

An official of the Philippine Air Lines solved 
the freh-meat problem when he suiewested 
I keep the meat in drv ice, which the company 
provided oo the entice trip 

The animals hal a9 Spec LL Carper, sath 
Lempertures inside (he plane were kept #3 
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Helding the powerful bain fs the auth 
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high ane as steady as possitile, | spent mam 
anxious hours hoping thot the plane would 
not be forced to rise over some thunderstorm 
stich a climb would have resulted in a fotal 
drop in temperature. Once the automiati 
heat reesiatur tailed. teut fartunitels the shin 


carried a spare. 
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Whe the plane bit the runway at Oakland. 
California, it carried alive 3) tarsiers, | 1 tree 
shrews, 14 cloud rats of two kins 
Lusvon Island), one thon Lemur, and hres 
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"HEN the NatTioNAL GroGRAPHIC 
MAGAZINE S cartographers set out to 
compile anew Pocket Map of Central 
W faahliginn, with » companion Map. of Sub- 
urban Washington, they discoverc that there 
wis to complete, detailed, up-to-date chart of 
the Nation's Capital in existence, 

Washington's phenomena] wartime — ani 
posiwar growth bad been too fast, Whole 
suburhs, new Arnv anrl Nowy installations, 
new public buildings, new orterial highways, 
and scores of new streets were unmapped, 

Firat step in making the new double chart, 
which comes to the 1,400,000 member-families 
of the National Geographic Society as a sup- 
ement to this issue of their Magazine,“ was 
to conduct a complete aerial photographic 
survey Of the entire metropolitan area, A 
survey plane shuttled back and forth, taking 
361 serial Photographs which became the 
starting point for compilation. 

The pictures revealed many improved areas 
and developments hitherto unrecorded, To 
check all these changes, plot them. accurately 
in detail, and fit them into: new cartegmphic 
picture of Washinton nequired a trenvenclows 
amount of original research, a radically had 
the face of the Capital been transformed, 

The 1940 census listed the population of 
the District of Columbia at 665,091. Latest 
estimates place it at more than 900,000, The 
1940 census put the population of the metre 
politlan area (District of Columbia and ad- 
joining Maryland and Virginia suburbs) a 
OT. 816; latest estimates show an increase 
of some 300,000 toa total of 1.205.000, 


Map Outdistances Plat Booka 


County teal-estate plat books are far behind 
vour Sectety 3 ew eiap in record ing impurtant 


houndary chances in housing projects, country 


club ores, and similar new developments. 

The new chart is the first postwar map fo 
lacate virtually everything ef public interest 
in the Washington ured. 

The project of mapping metropolitien Wash- 
ingion in detail was undertaken tm response to 
hundreds of requests by Government workers, 
visitors, and others who wanted on up-to-date 
mup of the Capital ane its environs, 

The maps are printed! on either side of 
sheet 3144 inches by 24% inches. The Pocket 
Map of Central Washington is drawn on a 
scale of four inches tu o mile: the Pocket 
Map af Suburban Washington, on a scale of 
one inch to a mile. 

The Pocket Map of Central Washington 
extends from American University on the 
northwest ta the Frmciscuin Monastery on 
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the northeast; and from Arlington Village 
on the southwest, wcross Washington National 
Airport, to Fort Stunton Park on the southeast. 

Downtown blocks In which buildings are 


solidly packed are indicated with solid tint. 


A fringe of tint in residential sections marks 
houses fronting on the streets. with grounds 
untinted in the rear. In sparsely settled out- 
lying areas inelivichwal buildings are shown. 

Washington it famous for its trees: ALG 
though it was not feasible to show tree-linel 
streets, the new map iniicates intportant 


groups of trees, and distinctive patterns incli- 


cute whether they are evergreen or deciludus, 
The famous Oriental flowering cherry. trees 
around the Tidal Basin are clearly located. 

The aerial photographs showed that the 
heavy woodland surrounding St. Vincent's 
Home and School, fronting on Edgewood 
Avenue, Northeast, extended eastward bevond 
the Home's property to the Baltimore & Ohio 
Railroad tracks: The trees were correctly 
indicated on the map. 

A few davs: later, o keeneved National 
Geographic cartographer, passing the area on 
his way home, noticed bulldozers at work on 
the land between St. Vincent's and the rail 
reat, All the trees on the tract—more than 
300—were being cut down ta make room for 
a pew warehouse. OF the map they came 
and new the tract is shown denuded of trees! 

schools public parks, police preciiects, 
streetcar lines, bus routes, theaters, churches, 
monumenis, and statues are located andl 
nomed, Sirect classifications show at a glance 
arterial streets, secondary streets, private roads 
and driveways, 

The Capitol, White House, Federal Triangle 
buildings, and other landmarks are outlined 
as they appear from the air. 

Of interest to motorists is the accurate 
drawing of the Pentagon Building, with its 
labyrinth of surrounding highways. ‘Tio the 
southwest three of these highways cress, cach 
on a different level, 

All units of the Washington Cathedral 


Close, driwn to their actual plans, are shown 


a 


clastering around the huge cathedral, Callege 
buildings of Catholic University are capped 
in accurate detail and location.  lexportant 
buildings of George Washington University, 


* Membors may Obtain weithitietul copies of the pew 
double map, “Pocket Map of Central Washington” 
and “Potket, Mag ol Suburban W ita tam fant nf 
All stamtord maps published by The Society), be wertt- 
ln tie the Nother Gengraphic Society. Washingtun 
60, C. Peters, in Uadterd States anil Priesessingia: Sr 
eich on paper: £1 on linen, (hrtaide United States 
Atl Pirewesshitie, Te cn pauper; S125 on lite All 
remittances pavelbe in WS. fui: Poetaay preepatd 
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Georgetown University, and American Uni- 
versity are designated, 

From Lion Howse to American Waterfowl 
Tond, the units of the National 4oological 
Park are outlined, 

Ruilroud Network Mapped 

Look north from the White House up Six- 
teenth Street to find the spacious headquarters 
af the National Geographic Society at M 
Street A large Lo indicates the mew wing, 
now hullding, necessitated by The ‘Society's 
rapidl expansion in the last decade, 

The pew map locates construction work on 
the new dual highway bridge across the Pote- 
mac. which will replace the old bridge at the 
fwt af Fourteenth Street and expedite. trate 
between the Capital City and the Washington 
National Airport, the Pentagon, and Mount 
Vernon, and along the Jefferson Davis High- 
way southward, | 

Also designated is construction work on the 
K Street Elevated highway which will relieve 
trafic congestion between downtown Wash- 
ington and sulwirban Arlington County, Vir- 
winks, by way of Georyetown. 

Construction work i noted on the Dupont 
Circle underpass af the intersection af Con- 
necticut, Massachusetts, and New Hampshire 
Avenues, aot Nineteenth and P Streete—long 
oneal the Capital's biggest traffic bottlenecks, 
When it is completed, streetcars and motor 
traiic om Connecticut Avenue will tunnel! 
under the Circle. No longer will the bewil- 
dered out-of-town motorist drive into Dupont 
Circle ta find a. streetcar bearmyg down upon 
him in the wrong direction, clanging its wav 
aptown through a swarm of putes, buses, and 
trucks going flowntown! | 

The new Dupont Plaza, giant apartment 
hotel, on the northern side of Dupont Circle, 
an! the new Congressinnal Hotel, on New 
Tersey Avenue south of the House Ofpce 
Budding, are designated, along with two new 
hospitals, the Georgetown Oniversity Hespital 
it Reservoir Road and 39th Street, and George 
Washington University Hospital on Washitig- 
ton Circle, 

As the new map was about to 20 to press, 
bows playing with matches in the abandoned 
Gales Public School, pear Union Station, set 
the luwilding afire and it was destroyed, Of 
the mayy it carve. 

After thé map hod been delivered to the 
engraver, St, Agnes Episcopal Church on () 
Street, Northwest, merged with the Church 
of the Ascension ind abandoned its edifter. 
A correction was made in the pilates. 

The Pocket Atop of Subtrlan Washington 
encompasses the Great Falls of the Powwomac, 
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scene of George Washington's canal project, 
on the northwest; the Patuxent Wildhfe 
Refuge in Maryland, on the northeast; Alex- 
andria, Virginia, on the southwest, and. the 
Andrews Air Force Base in Maryland, om the 
switheast. An inset maps Mount Vernon, 
south of Alexandria. 

Only thorough firsthand curtographic sur- 
vevs made ft possible to name and map. in 
detail all the new suburban communities and 
subclivisions, . 

Investigators in automobiles checked de- 
velopers’ sketches, offen inaccurate, and other 
maps af new subdivisions. ‘They also investi- 
vated uncharted thoroughfares and groupe of 
houses revealed only by the aerial phot 
graphic survey. 

One cartayrapher, checking # chart of the 
Beltsville, Maryland, area, followed a rou 
plainly marked on a sketch map. The road 
became nonexistent after a few blocks and 
left the National Geographic Society auto- 
mobile stuck in the mud up to the hubcaps. 

The new map shows the huge wartime 
housing projects af Parkfairfax, in Alexandria, 
Virginia, and Fairlington, rine-tenths of which 
fies in adjoining Arlington County, Virginia, 
with the remainder in Fairfax County. 

Montdomery County's Growth 

The map also shows new housing projects 
dotting Montgomery County, Maryland. in 
which lie the Wachington suburbs of Bethesda 
and Silver Spring. | 

The huge Department of Agriculture Re- 
seatch Center at Beltsville, Marvlond, is 
drawn in detail, with subconters of research 
clearly tmarkeel. 

The vast new building now under construc: 
tion wt the National Institute of Health will 
house the National Institute of Mental Health, 
and provide 500-led hospital facilities for the 
National Cancer Institute, the National Heart 
Institite, and the National Trstitute for Dental 
Research. 

The map shows the 2,775-foot tank of the 
David W. Taylor Model Basin at Carderock, 
Maryland, where the United States Navy tests 
exact models of all tepes of hulls. 

White Oak, Maryland, is the home of the 
new Naval Ordnance Laboratory, Closely 
associated) with it is the Johns Hopkins Ap- 
plied Physics: Laboratory at Silver Spring. 
Maryland, chief wartime center for the de- 
velopment of the proximity fuse. 

The new map, compiled for general wee. 
has been designed to answer any question 
about Washineton or its environs, An index 
on each side entifies more than 500) im- 
portant Incations, 
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ALL DIESEL-POWERED! 


A GREAT FLEET of overntghre trains im 
Pennsylvania Railroad's East-West service now 
tay 
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That’s-somerhing new Fiectric potivr all 
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Rerween New Tork afc Harrisburg, 4treuiml- 
lined electtic locomotives, dreaxine thei enerry 


Tom an overhcad wife svstem. 


(ver the Pennsylvania Railroad's lined weer of 


Harmisbure— irae, smooth opercne Dypese 


LoceWNetives generate their own e¢leceric power 


Besides the famous trams pictured above, 
others im the pgrear Pennsylvania fleer now 
powered by modern Diesel-Hlectric Locerich- 
wes include Je American, Pennaryleania 
Limited, Manhattan Lsetted, The Preniyinanian 


mi | is fier Larne, 


Here, indeed, is another great forward step 
In our gonstane ethort co give you beter pas 
SCILPet Service, 
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You live so much better (and more economically) 
when you own a Home Freezer... 





When you ova o Home Frenrer, 
vou in uate freeh fiwel Tike thie 
at our olbew all wear round: 
lamb, broker, viwl, clans, cor, 
trees, dee comm, straw lerrica— 
oven mikes, treacle, colle, cookie, 
afd piel 


You poy less for menia, fruits, ver- 
@abies bercoee you boy al ene 
orice, ., arp fod formontihe. .. 
Whe prives miay bap money higher. 
[t's ao ey he wrap mente in 
Mmomiur-vaporprog® paper ase 
freer na Home Pree! 


You con get dinner recy in lalf 
tlw time Wi cnr eet a woodertul 
table for uneipected gues, Na 
moro muirkeding when you've of 
beneecive or the children ane alek. 


There's oon bee fir the Lhines 


¥ou fully want ba chal 


... but be sure the Home Freezer you invest in 


is a dependable General Electric 





Thais io Hi fianfi General Flrvtt ie [foe Freee. lee weifofde on Bom, 


General Electric Home Freezers 
For quick-freezing foods of home... 


For itoring the frozen foods you buy 
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When you consider the following Mots, 
we think you will aprew Chat the General 
latte ia 
Viestlirient. 


Hutte Freer is your feet in 


This fe the Home Freezer that has 
the meabed-in neingemting eyetem—the 
Very sou type thet hes parieveel a de 
pendable in G-E Mefriyterntors, 

ifore than 7 FOO 000 af fies acai ret 
ardent hone been gig coorienion! eerp- 
ro Gene! Electra: Hefrigeroioes 10 
erha oy Porras 

You get Perfert Seal cabinet conmstruc- 
Luin, | 
PF revter, 
reaching the d-imch thickness: of Fiber- 
hd dnilent ber, 


Jin a Csemeral Electric Home 
[t prevents moisture from 


Swe? these O-E Home Freezers ab your 
Crenernl 
Vou cain, or write fur toleresting bpklets 
to General Flewtird: Cumpany, 
pavet 2, Conmectucut. 
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fired in vision... first by far with a postwar car 





Esterbrook Fountain Pens are universally approved 


for both school and business because they give 


you The Right Point For The Way You Write 
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TO FEED THE LEAD 





Ta select ar replnece 
where's all vou do * 


MATCHED PES ASD PESCTIL SETS 


'T hie pear Leal cot ponies for vour 
Leterhrook Pen ie the patented 
Peter bronk Pnwah-Peneil, Writes fie 
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‘paume of nature is the book of knowledge”—o.iver cotpsmrru 


Why water gets better all the time 
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fo get the full benefits of water, we need today's . 
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f you are a heavy user of envelopes for: uty 
mt by check. anewertng odvertisenients, or mail 
in club or chore literature, onder our Envelope 
Packaer (illustrated below), This consists of en 


veolopes anly—200) of them—the same enve lage - 












asin our Stindard Packaee. All printed with your 


= 


_ Tete AT) acliiress, You hike this tril ee ae lls 
F sonvernient. [t's correct. [t's thofty, And it's a sale 
rund for your mail—ter cach envelope clearly 
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Weat of Denver, Colo. and in U.S, possessions add 
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“split” orders aceepted. Remit with order. Wr yoy 
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| $100 
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Deluxe Package 


LONG STYLE SHEETS 
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LUNG STYLE EXSVELIPeES. 
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Skid rlt-AM gute 
fiimyl rhile- plinnograph | 
with Bbieech fesie arm 
a08 atatie-leec FM 
Modern walnut console 
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No need to werry about these smart new Adciiral tacio 
phonagraphs being ‘dated when you decide to add television. They're styled 
to mgich perfectly Adame tame Mage Mirtr television consoles. 


Sa ailiw cir ive youreecl of the plensisre that @ fui roclio phanogeraph 


os an Admiral will bring you now? Esjoy the ultimate m 
record feproduction of on Admiral) outomatic phoenegriph with Miracle 
tone arm. Dhrill te your fayorite AM oc FM network programs... ot 
Aull s crystal clear, static: (ree FM. 





Later Ahen teh winion came to town or you butte t penmite complete ‘cii Admiral FM-ARI q 
your hit) entertainnient ensetible with o atvle-mate hing Aciital soa rae detialty heady Pie tingl 
i al 7 iy . = vi Vine aero Je lifewt «inw 
tehevinion console, Wriih by +S To" puchute octeen, re ie Pike. Castiigdete i tear fi| 
price ft only 4200 95° wh iLL cee 
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DER VICING 


RE-EV ALUATEON 


eet fauliy Wisin. 


PRESCRIPTION 


American 





are better! 
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9 Optical 


COMPARY 


Founded in #ete— feo ia ortif's i rgeat pappHiers 


fo the opithalmic profesor. 


Copyrighied, [i, y Amoeckcon Ojtinal Company 





PITTING 


INCH BY INCH. 





The hic, moms Phyanouth wont 
Lerucec k your hat ot. And even fo 
the lanky, there's legroom to spare. 


Dhis low-priced car is engineered 
ici FS CXT its lies where 
mches da the most good. But 
Piymoutis ereat nde come Freviu 
mon eluan 5 tk fo Tene geen Il. 


[t's an At-Pillaw Bode — pillowed 


comfort built inte mile after tule. 


ive Vr 


Seats are choir-height—a a myn 
cunt up lke aman. And you lit 
chilly nde on atr-when you ride on 
Artoim Seat Costoons. availble 
on Spetil [he Love Phyoautics at 
mederate acdcitional est. Millions 
of tiny air pillows cive to your slight. 


_-. MILE APTER MILE 
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Car Teciels nila theres ct 


to vou for resttiil sh pe 


PRE Tha ee, 


You nde behween the aves, ool 


ever them. Thats a dittctener, a 
comfort ciffercnee. Bigger, batter 
Supers f wihuon “Tires, standard 
equipment on Phemedth, soma tat 
road shocks ftom siedes aid. below 
The longest wheelluwse on its: price 
field makes for a still more level 


And thee pre only a few oF the 
deen and more major Fleaouth 
features that speak up: for a grew 
ndc—and wo erat cdr. There a 
Nifference in low-price! curs, amd 
Plymouth makes the difterence! 
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PLYMOUTH is still the low-priced 
car most [ike high-pricad cata 
FLYMOUTH EUILDS GREAT 
CARS... GOOD SEnvice 
KEEPS THEM GREAT. few 
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'pD LIKE TO WALK ay 406 WE COULD, IF WE HAD 
OUT ON THIS WHOLE | A GENERAL ELECTRIC 
MESS OF DISHES! ' DISHWASHER ! 





® General Electric Automatic Dishwasher saves hours of kitchen drudgery! 
Washes dishes sparkling clean. They dry in their own heat! 





1. A day's dishes done like mogicl 2. Mo more ravgh, red hands! } nu 2, Gives you new bowrt of freedar! 
Pie (2- Dhaliwaoslier will sual a mover fea tlisliw aden, Jot trom thin Vin rede engre a lave (oa abielsgeam, 
welicele tlav se alisliv=e af cw time lo ao Jy hie ly ail dhe TNalpwaslicr jako awe Dhie Ulishteaelpor Vwererenglals ‘be wibe 
dasiily oof toanr, (omvemnernt racks doled pies saeshing Ann Tieng dtl cee each ple eter then by 
cline, glassware, elier aufela. [Sale fishes lo water butter than hiunds cam Hiro, Safele, tone—oile the wales 


it FLEE Ube ble jrails dire! Lis. jena! =Latiil, Ii 


4. Mo dishes fo wipa—ever ogoin! 
Ate slisles are wcondird aril ridseaiel, 
ie eee ep Gye acthoinad pealha, ain 
id Weeline are PPialiwasteer dire oan 
thes ereq bral. Crbeweiinig ajuk lian 
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AUTOMATIC 


it i inti je bi eek fm be @ epee eee Te 
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Gilaial mapipilaces Jour diel a bee Ih Feel 


DOES THE OTHES BY ITSELF 


ink ei [Siren hk bileny 0 tttmadd be diti tur ii 





La STB lira - lea! gi puat ai Lidia 





§) ELECTRIC 


VP Paice nae 2 &  Presdeet aleon of bbéeepie 





S.S. PRESIDENT WILSON and S.S. PRESIDENT CLEVELAND 








Refae in (ee om op fits @ ip j= o4e of Wie fee pes 


For colorful free booklets, write Americon 
Prevent Lines, Gbept a6, TTT Caetifornia Street 
Son: Frontisce 4d, California, Or ree your bonded 


jrteo! Sere fer dufalla 


29 Day Vacation Cruises + California to the Orient 
Life of se0 44 0 wonderful world of its own —fer fun, relaxation, 
marvelous food, for portes, dancing, movies, deck sports, swim- 
ming. Wall adds up fo o glorious vocotion an the Sunshine Route 
fo the (rien! aboard the President Wilsaen or President Clave: 
land, leaders of America’s GLOBAL FLEET 
PORTS OF CALL: HONOLULU, MANILA, HONG KONG. IHANGMAI, FOROHAMA 
‘5. President Wilson soils from San Francisco, Oct. 7; from Los 
Angeles, Oct. ¥. 5.8. President Cleveland sols from Son Fron 
chico, Oct. 28; trom Los Angeles, Oct. 30, 

MOMTHLT SAILINGS —soe your bonded trovel agent 
Or, if you can spore more time—plan now fora luxurious 
100-DAY "ROUND-THE-WORLD VOTAGE on fhe President Polk or 
President Monroe. Fores, $7470 up. 


AMERICAN 
PRESIDENT LINES 
Hour (Imran, Hedel Cron 
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NATIONAL CITY BANK 
TRAVELERS CHECKS 


Point the way to 
corefree travel 


Loot or aielen Sunds could moan a ruined trip! So 
ne melle? how Forked you orm —toke time ta be 
fe. Convert your funds into NCB Trovelen 
Checks ond enjoy o corefmee journey, 

SCE Trovelern Checks ore cote at o bonk woul, 
yet of coOnrenren! afd uperdabie of cosh, fou 
sign (*} them when you bay them, countersiga(’ "| 
hem when you wih fo spend them. fF lout of 
Sole, wirrhonharsigred, you gel o prota oe tamed, 
The name of The Mofional City Bank of New York 
on your checks tt oar auturonce of jemediate 
ecceplonce onywhere te the world, 

In danominations of 370, $20, $50 ond 3130. 
Cast 75c per $100 


Ask for them af your benk. 


NCB 





TRAVELERS CHECKS 





BACKED BY THE NATIONAL CITY BANE OF NEW YORK 


Pe na oF Hh wie Tete _ Bev mde'negy 


Bethe Pinjetes | igursit leuurese Curpuretiion 
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Cope. (P08 Micode Wareh Ageney, Dor, £10 Fitch Are Me ¥. 
6 Tisai 61., Turnmda, eneile 


THIS FALL Vacation in «= © 
Colorful COLORADO 


i 


Enjoy extra moors of summer in Colo- 
race during autumn's blazing beauty 
Tit hshing atits best, bie game hunting, Golf, 
nue, hike under tall blue sktes.. drive scenic high- 
Wes te he nthe quaking aspe ns turn to pola 


COLORADO222. 


277 Stote Capital, Cenver, Colarods 


Seed 4-color destriptiven Highway Map + 
Hatel, Dude Roch ond Retort Information 
Oke — 
A chit a x ——- = 
City fore Late 


AMERICA’S "7aé@ VACATION LAND 
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The time ahead is precious... 


schol this yifi— FOR A GIFT to cherish more 
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The WATCHMAKERS OF 4 















Virginia in. September, 
October and early No- 
vember is a wast peu 
rama of magnificent 
color... & coronsl- 
tion of Nature in her 
most wondrous uber, 
From the warm, ble 
Atlentic in the cast to 
the peaks of the Blue 
Ridge in the west, afl 
Virginia in Awtume| ts 
ascenic miracle visited 
and revisited by thow- 
sands rach year. For 
a gloriows last-minute 


Moatietio—bteme nf Thomas 


befferern * Natural Brelge— 
funme: m the sutumo = 
Cayeree of leeethtekong tran 


vacation yoo ll long re- 
hiember, Sore lo pa 


deur ke hietera Sherencdnah mantic Virginia .. . 
Valley. in the Autumn... 
VIRGINIA 


OONSERVATIOSN COMMISSION 
Roe 819, 914 Capltol Street 
Richmond 17, Virgina 


Mention PacTiens GN YIeistA ATATLABLE 
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Write For Free Copy Of Pirivris! Backbet 
“4 










You oro inviled to visit our euievnies 
bedrocn and dining room displays 
Weioronge of purchoses through : 
authorized Rway dealers Rway offers 4 

style ond yoler for in exces of price, : 








| NORTHERN FURNITURE COMPANY 
| Showroom the fallow ote 
Roe = CHICAS « CIRCieneT) « CLEVELAHD 
Dates = TATRT = Baga CITY os A ALPE 
AONE = RE PA 
PitTeaiiin + 2 Lue = EPEACUSE + DHEEOTOAR 


WASHINGTON 


is the place to go— 


The LO ta the Ulay 20 Go! 


The pechect combrnation to give You a holiday 
peas bl rerreeniber the resi ait Pur life ! 
Pitiegeee—where cre iscarhc blends with bead- 
line making, where there scathill atawery tut! 
The Battier & Obve— chat offers pou rhe 
gliding oie cet Dretel-Ebectne power, the corm 
hort! luxuries streamlines, and chose moos 
Ba) excrass super friel, old-fashigned cour- 
teay, onetime dependability. 
Take the Het)—che only milroaidl berween 


the Fast atid the West passing directly 
through Washing- 
fon, Laberal To) 


over. 





FREE! Washington Pictorial Magazine | 


MAIL THIS COUPON HOW! 





1 EF. Chittinoon, few Paw Thee Mar C.J 
ulriconr & CFhio Kaila, Balnmore 1, Std. 


Plewer cet! Wiaskhuionon Ihntotie!l Magadane ta 
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Peaches, 
fresh in August... 
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Pos E calendar has less meaning when you own 

2 Philco Freezer. Helow-zero storage keeps foods 
freezer-/resn the year around. Strawberries in 
January red-ripe and luscious. Corn-on-the-cob 
at (hristmas tender and thrilling to Winter’ 
jaded tastes. Fresh-tasting peaches in February 
orchand-ripe and delicious: The joy of-a v vel fille i 
larder, DO matter what the ern reency of Weather or 


pop-In guests. Get the story from your Philco deals 


Keen foods FREEZER-FRESH’ 


“Fresh os the day they were picked, cought, or bought 


eA 
Saye Mra. Fronk Allisan 


fee Fears 2 af Dallas Texas 








fin fo cory ores for cur Phileo 
Freezer, (cd hordly know where 
i rar Peeing yo oboul teem 
The fraare? ee ort of Tra ori 


row he bierhty roy ies ong 


PHILCO MODEL AV-75. Deluxe Upright:lorge 714 
cu. 1, copecty holds ap to 300 Ibe. of frozen foods. 
3 comportment, one for shorp freeting. Potented 
topeng thelred cad 2 podition drop door conserve 
cold. Temperatures as low os 15° below zero. Bullf-in 
Thermometer, Outer Door Lock and Tamperoture Con- 


trol, Battery-operated Gyardion Bell Hermeticolly 
seoled Power Syitem. Phileo quality throwghoet. 


PHILCO 
m9 745. 


J lesararsys...GREAT WAYS 
TO A MEMORABLE VACATION | 


—Pennsyl- 


re Ca 





From year's beeinning to your's end 
vania glows with chorming folkways. Natenal 
are festivala...folk celebrations In outive 
costumes... Coloriul county fairy... and dorens 
Wf other quaint events will cachant you. 


You will see beloved folkways in the centuries. 
productive farms of the Pennsylvania Germans— 
where world-tumeds foods pre served. You will 
heur the lumberjack folk les in the weoidlland 
ances. Yer wall seose the sincere heapitality, 


Here, lor your vacution pleasure, are more 
imprived roads....metropolitun citter... 
small towns... thrilling historic shrines 
than in any other stare. Here are vast Sate 
Parks and forest arcas... natural wonders 

.« famous resors ... fine fishing and hunt 
pie... tie living, You will ehjoy Penn- 
svivinta—the easiest State to see im the 
fangn—the custest State in which “to see 
the oatwn,” 


Poets colpred coon wrotiog pertoret avastadde 


PENNSYLVANIA 
FOR A “NATIONAL” 
VACATION 


‘BERARTMEMT OY COMMERCE HARRIERS, PA 
JAMES H. CUPP, Govern 3 
ORUL J. MATTHEWS, Sectelay of Commerce ‘= 
Peaneriania Deparvoen: of Commerce, Harrbare ts 
Piegie ies ine tre rate efi loraquie aboot Pema lianie's 
wudthiend highlinhre Gpr, Ac ke 
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P20 12 Eb Gabel Pitleat. 
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POOSTHEE CHAIN CORPORATION «= LEVIHGTON 17, A, J 









. IS DELIGHTFUL £ 
IN THE FALL 


] For Atiantic City's Descriptive 
Blue Hook, write 

| BOLIDAY HEADQUARTERS, 

2 Convention Hall, Atlantic City, MJ 
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Amazing LAWN 


tennis Fall-Planted Perennial Grass 
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How wide is Broadway’? 


To people all over the worlel 
thie- 


m Oetoher, 


“Broadway means thi 


mtr sl WN a i iy Bf 
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nahinn-wicle, 


roe: dda devel | 
Finlay. ff vee live in a television 
trea vlmdrt anwwhore fron Boston 
fo ich, thee new ~Rrooadway 


ih bekevinns roe pest yin iar. 


Sw FOR Cn oe gregt plays, pro 
fésxionally performed by noted 
potters. Thats news, exciting news, 
to lovers of the theatre, 


Celebrated artists rari Eiorvnter ly 
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i f 
is sharp, clear, cetuiled ..-. 


That telovision con make so im- 
portant db oontribution to American 
cnitecrininmernt is tm moped part the 
reveuslt cof Peoeering and rovenreh of 
HCA Laberitories. Such research 
eoterk’ cvery instrmaerni byes surirne 


the name REA or REA Victor. 
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LET YOURSELF GO 
To Tarheelias Fall Show 


ACROSS 5 
ini 
siennls: vou too Leaf Time Holiday amaone 
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of Satwnal Pres 
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dazzling eplendar 


cuilltenrn feces 


Forests: Autumn « 


Movs 20 THe thie aol eolors 20 Moles 


tou can anlv bellewe bv seeing. Cote for o 


; one golden weekend (Crase 
Blae Ridee 1; 
Wilderness 


where famine huminal-tole vistas hald you 
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spel ltoipurial where crisp, #un-warmed 


ip gives gest to your ply And An edge to 
Liather in the evetiing:beiore 
Tarheels. 
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Special Fall Rates 
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CEVELOPMEAT AALEIGH, W. 
Plense send me New Pictorial Colter 


Guides oad Mon te Western Morih Carona 


i Y | Frefer CiMountaies [J Seashorn 
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Ewen the slightest mouvement of your arm will keep 
this watch constonily wound. 14k. gole-flled. 
bapereitiin fireea Watch rls. Alen im wallet fren} 
itunes atecl or l4 ke gold from $7150 to S24, 
(Ped. Tox included, | Write for ibostrated folder. 











THE 'WATEM OF 
PROTECTED aTCURACT 
SINCE 1854 


ETERNA WATCH CO OF SfiRICA The, 


5a FIFTH AVE., ©. 19 
lin Canes, Heary Birks & Sane, Led 


| The Shercten in 
WoehinghonB.e., 
of 15th and “b* 
Stree’, Modan, 
Ait ecanditinen 
throughout, Ali 
§ culate room. 
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try Sheraton first 
In Washington you con count on hospitality 
of the same high standord which has won 
acceptance throughout 22 Sheroten cities. 
Any Sheroten reports room availabilities in 
all 28 Sheraton hotels. Reservotions speed- 
lly confirmed by teletype. Just call or wire 
your nearest! Sheraton next time you plon to 
visit ony of the cities listed. 
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Dictaphone Presents the TIME-MASTER— 
The New Personal Dictating Machine 





Amazing new electronic Dictaphone 
Machine uses revolutionary plastic belt 


Here's hig new: for all bosinesamen—aszreat mew 
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i Fhe ‘1 
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LOT DAES Ee. eee 
Here's the hrond-new TIME. 

MAS TER—an electronic dictating mouchine that's 

vue rizhit for the offee ... and-mede to. order 

for the cram ! 

fie sien, compact TIME. MASTER ts the any 


Hictoting maciine thet will listen aed record right 


Dictaphone 
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DICTAPHONE 


Electronic Diefaton 
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[miveling cotipation goes whenever Vou eo— fever 
fete wou gel behend i your work! ffs the one dic- 
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The TIME-MASTER electrativally recork 
Your boainess voles through tin¥ hiatd oe ibesl 
mocropione, fe the fret ond qnfy dictating ma 


chine to record on a plastic belt. 

The hands TIME-MASTER Memoabelt 
records wt constant groove spred—gives both uni: 
form tonal quality and uniferm, measured back- 
spacing from start to finish. Result: Better record- 


little 





or SCVEDE aeoretary, 


ing for you, eeaer transcribing 

Mo otherdietating machine hes al! thiss Licht 
wright portability: All-metal Easy 
mailahilitv ood fleabilitv of the recording! Cay. 
stant recording quali? 
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To World Markers 
VIA GULF PORTS AND LYHES Maes 


riginating in the Micd-Con- 
tinent and Southern Stotes. atl imparts 


Your exports 
destined for this-aren, coin sfeed—mith 
economy—when shipments are routed 
VIA GULF PORTS tnd LY RES, ‘Thes 
combination af your matural Gull gateway 
and Liykes genetations of ocein shipping 
expenence affords Wnitinee 
in the competitive field of worid trace. 

Six major cargo lines between UO. S 
Gulf ports and markets around the globe 
are served by L yes s fast C-type virssels, 
recuarly scheduled ab convenient inter- 
wails. They are Ameri¢an flag chips, in 
your Service as units of qurmition’s NMer- 
thant Marine 


Wieite Por ibe Uulaiee Lobes [ied ated full ert Pe | 
fice, Hidndealiii i kis Tha jit. mi GRE, be 


wit every ac 


American Fleg | > Trade Routes 


From U. 5. Gulf Ports 


# U.K. ling ® Africa Line 

® Mediterranean Line # Orient Line 

® Continent Line ® Coribbeon Line 
LIMITED PASSENGER ACCOMMODATIONS 


LYKES LINES 


Lykes Bros. Steamship Co,, Inc. 


Cicer of NEW ORLEANS, HOUSTON. GaAL- 
WESTON, NEW YORK, Baltimore, Becument, 
Chicago, Corpus Chri, Gallas, Gulfpeart, 
fansos Cify, Lake Chorles, Memphis, Mibwoukee, 
Mebile, Pert Arihur, St. Logis, Tome, Worhing- 
jon, D. CC. * OFFICES AND AGEATS If 
PRINCIPAL WORLD PORTS 


SOM es 


























inh & hie Lreengt m lel 


a ee omy Ache Sar haar 


i Bas4 sn ric lpi Seem | peel 2 a a el 
bee eo Pibeati Heer #8) etic ot Pie ini. 
= eee fapeutee ol rete eet get Thorn a@ beobtom ov Pee 
tha t 1 W ay = Se # Hee oT 
ee ee | rd ao & lige! rig ed Pl o 
i Pita. lad 
* = Cs 1 iF ol 
‘ i 1 ' iin 
= = a | 1 
Pay 
i i , t = . = 
ya , 
i al 
[ 1 es of | j Bile 1 
1 = 7 ij 





SUPERS, NATURAL COLOR 


Sear eprerterram SLIDES 





Sete af 25 slices saath of — 


Y eUlag ee: 2 ap Gene © Robes = ie Dee le ot bert 
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M. E. DIEMER, PhD. :222:24%° 
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SLETIOMAL BOOKCADEIS 





Summer lingers lang in Hritinh Columbia's mild oopetal Climo. You can eal, 


_ fia, golf right through the fall mjoy tuifurel bonwty spots like thie none 
gore Vancouver ond Wictorin, or cross through the mecontin-giarded fjordw of 


Britieh Columbin's famed Inaide Paeage. 





Foll ix idoal for viniia to Connie ‘wcities ({Coanactinn National's Whenever and wherever You travel in Conode, oniny puiat- 
looms thn Lair in Ottawa, above). The loterns- of-honer service by the largest tramportation system on 
tional Limited (Chicage, Toronte, Monironl), ond the Ocean the continent. (anadian National operates resort nonl all- 
Lintted (Nionteal, Halifas) give oasy fortes to Bastern wear hotelar pirlines; sfearinhips to Alanko, Bermudas ane 
tien: the Continental Limited providies through sleeper ser Lhe Wiest [nde “To (abforin aml anewhore West. lo New 
‘ice Montreal, “Toronte te dtd from Jeeper andl Vancouver York and paywhere East, go Canndian Noatieinal, 
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THRILL TO THE JOYS 
OF FLAMING FALL IN 







ONL © 


Fete ) 1 ene of @iitumn pageancry “round each 
bend af the oad in wonderful Michigan. Wind: 
ie, lake-trmmed highways cordially welcome yoru 
fo tour throuch fore of color-splmghitd. begnry 





Andat's not too late for exciting fihineg. Flashing 
Bass Perch and ‘Muskie eagerly await pour lure in 
thoumindserwcigin 5 sparkling, gem-lise lakes, 





lit the Full, deer herds, duck, eres, ty asant mid 
partndpge Hashing along woodland . pran 
coc! hunting. You ll enjoy a he ah Walmiie voce 
rion of deliehrfol week-cnd in ilorioos Michiman 
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MICHIGAN TOURIST COUNCIL | 
| Hoem LL. Capite!l Biig., Lanseng 1, Mich. | 
| i would lhe pre pecs ive Free, Uibeprat= : 
| ed literature describing Fall Vocurthons in Michigan | 
| | 
| | 
| | 






Ay lL ALE _ —4 
4 FREET 8 ee 
erry Ss STATE 

an 


“STATE OF Afaqqeviress FOR EVERYONE" 





IMPROVE 
a =". = YOUR 
ie TA = me PHOTOGRAPHY 
WOLLENSAN LENSES and SHUTTERS With 


ere §— Wi) FNSAK 


@ 5 
SILLS... on tech pret atill ean 







fiat - an the Potamaker Saeed 
Puff alet am 

Le . . to d =a 8 . 
PP EES fan i] Lea | lin Cine 
cameraé oa fhe Revere Fieht 

ae rorer seo actfas 
EALARGE MEMS if h prec 
mn-Podle ailargerd af the Sim 


oe Lara 


fay ter Lege eee Sa 


leila AL Ce, SOSH ELTES 2. MT 


rma ae. Piet Lee 






ij aia a | Bia al FT fey Tt feel Lit Bots 
ari 


some LiF T 


re Hii 


THE QUALITY 
RESIVERCE ELEVATOR 


made wenmeslhole Lar J 
wal IF na t 


on it 


Sheparil HomeLIlT. Ride un 


Alte ff for wilh 80 mrt 





tion. . , no sinif eibnbing @ 
train, Eeally fnetalled bn oli 
Tf fhe home. . . OP nies 
from ight = citrilt . abe 
loteiy: ete, Extenelerly peed 


LRN = Le aie Sena fine | dels BE 
Fruits silk 


THE SHEPARD ELEVATOR co. 
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Holler Sites. 
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CHICAGO ROLLER SKATE CoO. 
Migr, of Funk 2 Sidewkhh Folar Shiites, 
fachietriol! PF auee—Scres Machine Producis. 
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The high cost of living 
has us all 





in the uneasy seat! 








Business dislikes the high cost of living 
BS much as you do. For fewer people 
buy when prices are too high. 

At National Dairy we do everything 
possibile to keep prices down and qual- 
ity up, Each month cur key men sit 
down at a “round table” to exchange 
ideas on how to increase cficiency and 
improve products. The aim is top quai- 
ity at lowest posable price. 

Here aré some figures which show 
how milk proces compere with food 
prices, [ram 1939 to 1048; 

Increase in cost of food . . . . 116% 
Increase in cost of fluid milk. . 78%, 


Notice that milk has not increased 
neatly.60 much as the average of other 
foods. Our profit from all of our milk 
divisions’ averaged less: than '; cent 
per quart sold in 1947—far Iess than 
the public thinks business makes—and 
much less: than the average profit in 
the food industry. 

When you buy milk—nature's. most 
nearly perfect food—you get more for 
your money than in anything else you 
eat, We guard the quality and flavor 
of milk and butter, cheese, ice cream 
and other products made from milk. 
And we make them avarable ar the 
lowest possible prices to the great- 
esf number of people. 


An impartial piational survey shies 
thet most Americntia cotreider (i - 
1535 om sales-a fair profit for bested, 


Campared ta this, the average profit 
in the fier) industry ia less than 5°. 
And Wational Datry'’s profit in its 
milk divisions in 1047 won lees than 2%, 
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Quier Sunday dinner—100 tniles an hour 


When a train powered by a General 
Motors Diese! locomotive tlides inte — 
or cul uf —s station, there's not even 
a ripple in the glass of water at vour 
elbow, 


You travel with a new smoothness:— 
And a New speee Cif ten, the 
siraightaways, your train may make 100 
miles an hour, 





, too, of 


Ceneral Motors locomotives hive also 
broue he 8 new cleanhness to travel — 
no aoot and cinders to. mar your appear- 


————— oe! f : 
ELECTRO-MOTIVE DIVISION 


CESERAL MOTOHS * LA GRANUE, ILL 
Ffome of the Dies! Locomatipe 





«= 


ance: no ¢houds-of smoke and steam to 
mar your view. 
They have held, for several vears, the 
records far on-time arrivals. 
That's why it is easy to see why 200 
OQ America’s finest, fastest name trains 
are bended by General Motors power, 
Masy to understand why better trains 
follow (senera! Motors losomeolives, 

See the Electro kf tive FE cAdiil a the 


Chicago Airilroce! For, 
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In Qnterie, golfing, riding and fishing 





ere of thelr best during the autumn 
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months. Easy border crossing and _ 
your dollor goes a 
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Onteria Department of Travel & Publicity, 3 
Wi@, Pedioment Buildings, Terente 2, Ontario. 


Pirate send mae the por phiet “Ontmrha, Tour Raat Veco- | 
tion Bet," Read Map and "Where to Stey le Ontario.” 
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Porta one youve traveled days to see. 


Will yon pres tee sturting-buttan with full assurance cl 
Bettie a tone so fine voll clerish it forever? You'll 
hive! tht anor if yours is a Films cunera. For w)] 
Filtoces are bunt ny cralttamen who have toret Hslhawi i's 
profesional equipment needs for 41 year, Only Filet 
otter Uh heritage. With Flin, tihiet qa der. vais eee 
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COOVES THIS. SURE WAY 


ONLY FILMOS GIVE YOU ALL THESE FEATURES 


FiLMO AUTO-B CAMERA, EMM 
Megozine-Lleading with Tip-Douch Ejector. 


Swifturn Two-kens Turret on which pure hedd 
finders turn with Jietiacs 


Selteto Lock —lew operator epcp ine picture, 
Slow Maton ond Singlepic Relecsn, 


AiLMO SPORTSTER MM CAMERA 


Fosy Spcal Leading—no iprickets, dutumatirc 
filer grab 


Real S-l-o-w Motion —cun relics action ta 
onme-Loarth mortal rate 


Singlaple Relacee—lisr atikmation tricks 
Light Waigk?—lirhte “a caf af! Bon CMTC ws, 


ALS ina eecurhe ore pounded! hie fife 


- PRECISION-MADE FILMOS 


by 
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rue PICTURE-KING 


DA-LITE'S 
40 th 
Anniversary 
MODEL 

» AND 
FINEST 
PROJECTION 
SCREEN 
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Luc seks you ...wheo a Fall vacation 
br Dies Vs bo * in Ciego’ a uni bh 
hevable clime! (ints the calendar 
will tell you it i4 autumn. Here 
the charm of a Southern Cali- 
Lorri SLTer linge rela hee eT 
Lary divs on the sands; gay aa 
evenings in the city Parcien yr 
Pieaiures post 40) minutes , 
away in Cd Mexico, Come | 
nivw . - und stay awhile, 
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DA-LITE SCREEN CO., INC. 


iF AL Pulowil Bad., Chieogu F9, limos 
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2 small bags. Sets 
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IDEAL ATOP CAR / eye : Special off season price 
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Large Catalogue ity Ae tien Pocturep 
and Full information. Mail Coupon. 


giece 1997 | FOLSOT Corp, «209 G HUNTER oT 
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Some people are content with mere mere. 


Heanin their movies 


Bat thousands of others now insist on the 
living, frve colors af Lior NLS Areco €'olor 
Film, They say that Anaco’s mapniticent ne 
production Of delicate tints and brilliant tones 
m sy faithful that their movies seem to live! 


We wish vou'd shoot your full movies on 
this maine fraeecolor film. See why we're so 
proud af it! 

ASK vour dealer for 50- of 1)-foort lamm 
spools of Ansco Color Fiim. And for “stilla” 
With the same natural color, get 34mm car- 
trices, [20 or 620 talls, ar sheet-sizes. Arima, 
Binghamton, \. 4 


A davis caf Geicra Andine & Filnrf cr are 
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| WEAR 
FALSE TEETH 


yet my mouth feels 
fresh, clean and cool 


—thanks to Polident! 








awe keep your dental plates odor-free 
a . . * ' 
S * by easy daily soaking in Polident 


ees plutes taste bad—feel hot and heavy in your 
'Y mouth, watch out for “Denture Breath”, the oral dis- 
turbance that comes from improper cleansing. False teeth 
necd the care of a special denture cleanser —POLIDENT. 
Safe, easy, quick, Polident leaves your plates clean, cool and 
fresh, No fear of offensive “Denture Breath”. 

And remember, Polident keeps your faise teeth more natural 
looking—tYree from offensive odor, too, For a smile that 
sparkles, for a mouth that feels cool, clean and fresh+—soak 
your plates in Polident every day. 





Polident comes in two sizes—rerular and large econemy 
dive—available at all drugstores. It costs only about a cent 
i day to use, eo get a can of Polident tomorrow, sure. 


MePOLIDENT #% 


RECOMMENDED BY MORE DENTISTS THAN ANY OTHER 








NO Brus” 


Soak plote of bridge daily 
—ftteen minuies of more — 
in o fresh, cloonsing sohe- 
tion of Polident ated wether 


DENTURE CLEANSER 


HOW SAFE ARE YOUR CHILDREN 7 


In the past 35 years, the death rate fren 
disease among children | to 14 years of age 
has been reduced more than §80";. Today, 
occideits are the leading couse of death 
in childhood. In. addition, thousands: of 
children are temporarily or permanently 


crippled by accidents voch vear. 

Fortunstely, muny accidents cin be 
prevented. Parents can do most to cuard 
their children’s health and happiness. by 
removing powible causes of nevcidents, 
and by éstablishing rules of safety. 





T. Burns couse most {ital home accidents, Sa 
ita Wiae for porenta to turn the handlas of 
pls on om slove sa they can't be renchedd, ta 
keep mutehed in na aafe place, ond to ploce a 
SLY screen around mm fireplaces or hewter. 





ats 2 " - hens 
3. Safety in the streets is extremely irrphr- 
tant. (hiliten should leven to crosa only a 
crossings, booby traffic lights, to look beth 
Wore before wtepping into the street. and to 
lace traffic if they bave to walk on a road, 


Parents com also be helpful in protecting their 
children by setiing a good example and by showing 
them -safe wove to work anil play. [f your child 
BES to hve oer then his share of secrdents; ot 
may be a pood ides to coniult your family doctor, 

Te lean more abewt probecting vir child, dem 
far Metropolitan's froc booklet, iN. “Help Your 


ch tcl ta Spi fat ¥. a 














2. Polls heed the list of serigus nonfatal ac- 
cutie, Parente can help prevent folle by 
providing a storage place for toys, no thot 
they won't be lett on the stairs, or flor, Win- 
dows should begunrderdt, and bholla-well bietied. 





4, Browning sccount= for many accidental 
denthi. That's why o grownup should be pipes: 
ent Whenever children are playing in or near 
the Water, be winter, porenis- should check 
ine conditions where children akute, 
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1 Midis Aves, New Von ia. 





TO VETERANS —IF TOU HAVE NATIONAL SEMVICE LIFE INSURANCE— KEEP iT! 





Why the Choctaws pampered a stulled owl 


rasann Romans, who explored the Totn- 
B bivher reveion of Niaaaipp and Alibama 
in iT i. vited some seventy Choctiw fewna. 


Om topes between eetelements, Romans anil he 
Choctaw eurde, Poostoos Mingo, ufron inee Chuc- 
row war parted. Froo them the explorer learned 
thar 4 stuffed owl was anampartant partoof the 


lusease of the (hectiw On tf tras 


The Cheetuws teok a stuffed owl dione oi a 


riding sprat. They telied on it to watch over 


the excreta dk to ket f tf from: Mant, 


warded their srulfed 


—_ 


Vink Chae 4 zy, Ebi l ric nea rhs a 
cov) uv warehfully ge they expected it to eyaril 
them. | hen iL imyperred itocren to the extent al 
afering it fool, Amt alaave they kept the ol 


fing in the direction of the journey. 

Le hone as theme outted talisman faced serenely 
forward, with oo feathers ruffled, thi 4 hrured the 
free ot dl POEL 
eutlal bo 


atot ~ourwsy puat by carr 


mel mali 4c LN oa 


lt indoulbredd|y Fieve: chr sf city 
co lal Las ji ereriite 
cree eee nee Mut the tulemnan you ror 


Ground wouldnt work for you, Wwe 


sSUADEUE, oy 


better than the Choctaw eovl did for them 

SO, moe you have no sure way ta clear yout 
path af nd pleury, 
| i 


showldn't vou take thi precaution neht now: 


ccidentry tht mar cost 


Clieck wr aeeident mairance 


you ve Ser enough to pay the costs 


Viake sure 
oF A Pe 
and to protect Volt! and your faouly from 


hrwnceat toes, 


[e's Well te reriecober chat an geculener can boi pe 
pert sn Where—a~ar wore Gf at plas, Hur with fc 
i lett fheuralie vou i Protects oo wih Fever Vow 
APe—M yoaT name, Your place cl lets inten, at 


Hine Valo or, oF anys hi re co revel, 


Ste rer Prowelers FPENE Of brakes TH y's 


MORAL: (INSURE IA 


The Travelers 
ALL FORMS OF INSURANCE AND SURETY BONDS 


The Travelers Insurance Company, The Travelers 
Indemnity Company, Phe Vroveleré Fire bos 
ye foommpan, Che Charter Oak Fire lnsuranee 
Company, Harciord, Connecticut, Serving the 
ThA siti ee prea belle ln the lnited States since | Si4 
pod in flionle atce | Bos, 
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The satisfaction of owning the best is only equalled 
by the satisfaction of giving the best! . . . Thar's 
why so mony milhons of quality and wolue-con- 
scious men and women insist on finding the White 
Dot when selecting writing instruments. They know 
i's the Mark of Distinction found only on Sheat- 
fer’: finest:products. And they know something else 
— thot Sheaffer's best means the world's best! To 





ONL: 


SHEAF 


| 
lim. Wi 





SHEAFFER'S WHITE Tg Mee R OF DISTINCTION 


CSTE Mt? HWE... 
st ter own / 


reach the same conclusion, you have bul to com- 


pore Sheoffer's with writing instruments of ony 
other moke. W. A. Sheoffer Pen Company, For' 
Madison, lawo—Malion, Ontaria, Canada 

SENTINEL DELUXE THEEESOME 
710.00 


Fen, $15.0 
£00 


Sal ituvinrated 
fanci|, S4.00 
Rio federo! tas 


Siretoe tr her Complete sat, 


See your Shealer ceoler, Ae fo Sheofer pont trom $1.50 


py pencela from oe) wg Gee seis fram $70.00 up, 








Into the new Kodak Tourist Comera 
hos gone all of Rodoks experience in fifty years of 


making the folding camerg a finer comera. Stucy it 


eritroally ts beoutitully bolanted Gesigh, imart iwyling, 
and improved operating controls, Tou ll agree its o 
lat of comerca for the monn 

Megotives, 2744 2 3%. Comero, $41.50 plus tox; 
Field Cose S10: Kedok Flasholder, 59.50 plus tox 


At you) Ke odok deolers. Eostrnon Rodax Compony, 


& a i F 
Ronieater 4 ‘i IPyric we push ject lo chenpe weiieoa meric a} 





Rugged die-cast aluminum body far 
maim sirengih ond rigidity. 





Quick-tel gzpecure compuler right 
on the comera, Nawly engineered 
fllm-trensport for sassy winding. 


Lens—Lumealzed (/ 4,5, 
doplh-of- field poole 
Shutter—1/ 200 





WITH AN ECLIPSE POWER MOWER 


Precis (mw Prec Li = Theses [begemed for ene. 
ow-coat lawn mainfenanee, Eeclip e POWER 
howe in the true Mmininew of the want Whe-| 
are POWER dtiven Heel in ROWER diver. Shara 
CHT 12 PI yA { Fi ceiwes Lerner! Pmt Ine 


PP tale Let + Ley 
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neces play PPeliites Liimct em. pote et fe 


j ee pola i 
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THE ECLIPSE LAWN MOWER CO. 


(O07 Pelir- 





HAHD AND FOWER MODELS 








(Carne fo gtag when the ockies ore ablare 


HU pit lenwisy ond the 
Crispy Loney fair io kas Wabi fi i | 1+PHUPS Viner re 
Prien SR Pues ay iti ieiaihilaar =peort Crem ciguy i fh= 


ter claodlixe skies in epourhliciee sunshine. 


fas ra diag ont irivoally @ ilevredes ap rings— 


Mis of enallees delieht Fine 
er hpeedels, dlichiit-Tree, pure tivuntiin woter, Mabie 
(olornle Spriges sour hippy hone! 
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Fret “ 
Colcrado Syringe 

= . cnt MAN TO SPRINGS 

- a? the ther! of PYARES PEAK 

COLORADO SPRINGS CHAMBER OF COMMERCE 

Pitas Poot Aewtie. Colerade Springs, Comerady 

Sete Colerta) Eo page Vacation Bagh 
So hive sera jose, “Your time in Coiaréda Sp a a: 
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THE MASTER KEY TO 
Geographic Knowledze 
NATIONAL 
GEOGRAPHIC 
WY ON CF-VA INS 





Giiilciiy om titel a 
1899 -1947 


Te treasure house of authentic information in 
your RATIONAL GEOGRAPHIC MAGAZINES from 
1800 through 647 i opened for iH by the new 
NATIONAL GOROGHAPHIC MAGAZINE (Cumulative 
[ndex, L800-[046, with its accompanring happlement 
for tO4¢7, [tf contains 22.000 references ti 
headings, Pilites, nuture authory, titles, 
hips, and puttures. Also included is » history of 
the NWathonal Geographic Society and it: Maenrine 
by Gilbert Grosvenor, with 80 illustrations. 


hoprcal 


inb ject i. 


‘ Le d = = ’ / 
only i few hack numbers of 
S66 of them 


anahie 


Whether you have 
the NATIONAL GEOGRAPHIC of al] 


from Lavo through 1947, this Index wil] 


Ou imstantiy to setect and locate all published 
material on- the sabjects in whith you are inter 
ested, The Miagazine and Index together are the 


of w pictoria 
iy 


comprehensive encyel 


Equivalest | outing, gazetteer, ond 


tdia of world geography, 


gable in homes. 


fndiseen 
the atin T. (2b pa Re ert Pinesiel at 
Le a Pb rh | LL Lu P A Heft Ped _ Pa, [ Lie I LEEEEREIS citi 
Index is imade ovailable at leas than cost as one 


of The Society's educatonal services. Bhae cloth 
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COVYEers a l+ pare Fi | io Cn e ti ri fag 
| ofr iT aT Le eel 2 Ly ie re Ps fae é ore oa Tl 
Ps ple Tire 


COPE TTT Pee eee eee eerrrrrr tf ie ee ee nk 2 


4 elit ial tae jh! i [Fiat ete eer t eee | 


r I 7 J. G ry 
Bee far £ in O. S. f\intels fir 
of jhe nee NATIONAL CEOGERAPHIC MAGAZINE: Camu. 


ative Indes, (R08-146, complete with (647 Sippleoent. 


AATIONAL GEOGRAPHIC SOCIETY 
Dept. E-C, Washingten G, BD, C. 
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esis Yourlicket to Good Listening! 
leader in Fortabsles 
The Neatest Radio rick 


of the Year 


PAY cay Zenith “Universal? 
Amazing Mey Pop-Open Porigh! 


The Aristocrat 
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A problem that cries for solution in advance of need 


| ei prebyleines lovether, squarely cmd hamestly - oo All perhaps, ex- 





Gl 5 Your family is probably like this, tee: you face all tanner of 
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